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rXTKODUCTIOxX 

One of the loneliest, most isolated and smallest islands in the Pacific Ocean 
is nipperton Island (10° 18' X, 109° \:V W). The nea]*est land, about 600 
nautical miles to the X^XE is the coast of* Mexico. Clipperton is one of the few 
oceanic islands, and the oidy coral island, in the Eastern Pacific. The nearest 
atoll, Pukapuka in the Tuamotn Ai*chipelaj»o, is 2300 miles to the southwest. 
Althouo’h nninhal)itcd, 01i]iperton has been seriou.sly influenced by short- 
lived human settlements. The flora is poor and the vegetation meager, yet 
Clipperton ’s unique location and the history of its plant life make its study 
very woi'thwhile and raise a number of interesting questions. Birds and other 
animals were collected and observed in the last century, but the plants re- 
ceived little attention until very recently. The geography will be elaborated 
in separate papers (Sachet, in press), and only a )n*ief description of the fea- 
tures pertinent to botany will be given here. 

Dui'ing the international (Teo])hysical Year and as part of this progi‘am, 
Scripps Institution of Oceanogra])hy carried out a number of research 
cruises, and in the summer of 1958 had several ships in the Eastern tropical 
Pacific studying the Equatorial Counter Current (Ex])cdition Doldrums). 
One of the ships stopi^ed at Clipperton and left a number of biologists, includ- 
ing myself as botanist, for a survey of life on the atoll. This is how I came to 
spend two and a half weeks on tliis little-known island (Aug. 7-26, 1958). The 
all-too-short visit was most enjoyable and i*ewarding and I take this oppoi*- 
tunity to express my appreciation for this chance to Scripps Institution of 
Oceanography and to its director, I)i*. Roger Revelle, and to thank the many 
persons who helped me during tlie voyage and the stay on the island and in 
the study of the material collected. Particular ci'cdit must go to Professor 
(karl L. TIubl)s, of Scilpps, who originally suggested this survey of Clipperton 
and from whom the invitation to participate was received. The French gov- 
ei-nment gave us the necessary authorization to land and stay on the island. 
For permitting me to join the expedition and encouraging me to study the 
material collected 1 wish to thank my su])eriors in the U.S. Geological Survey 
and in the Pacific Science Board, Xational Academy of Sciences — X^ational 
Research Council. A grant from tlie Academy's .Joseph Henry Fund was 
much api)reciated. Miss Evelyn L. PruitPs assistance in securing ]dioto- 
gra])hs and her support of atoll reseai'ch through the Geography Branch of 
the Office of Xaval Research are gratefully acknowledged. For the identifi- 
cation of specimens I am indebted toMi's. ^1. L. Fan* and to ^Messrs. E. Balech, 
I^, Bourreily, E. Vale Dawson, Francis Drouet, F. R. Fosl)ci*g, Ma.son Hale, 
( \ W. Ilesseltine, P. L. Lentz, H. A. ]\Iiller, E. II. ]\Ioorc, dr., dohn A. Steven- 
son, JI. Iv. Svenson, and R, I). Wood. Dr. Fo.sbei'g also gave me much help in 
inlei*pi*eting the data collected and in ]u*ei)aring this ]uiper. I\Iessrs. E. C. 
Alli.son, R. W. Becking, A. S. Ilambly, C. F. llarbison, W. L. Klawe, Coni*ad 
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Lim])an»*li, II. E. Claude, and 1\\ E. Snod»i‘ass gave me iininiWished informa- 
tion 01 * helped me study some of the material assembled. Dr. Elizabeth ^Fe- 
(dintoek, Mr. Allison, P]*ofessoi* L. Embei*ger, Professor llubl)s, and I)i*. 
Philip Eoss i‘ead the mannseri])t and made many valuable comments and edi- 
torial suggestions. To all my most sincere thanks. 

Whei-e the top of the highest ])eak of the newly described submarine Dli])- 
perton Eidge (^Menard and Fisher, 1958) reaches the surface of the sea, an 
egg-shaped coral reef sup])orts a narrow, low, uninterru]ited land strip of 
limestone debris, while a small volcanic rock (Cli])perton Eock), 29 m. high, 
rises near the south point. The circumference of the land is alxuit 12 km., and 
the long, NW-SE, axis of the island is 4 km. long. The ribbon of land varies 
in width fi'om 45 m. to 400 m. (much of it about 200 m. wide), and encloses a 
lagoon of almost fresh water. 

The seaward outline of the atoll ring is very even, but the innei* edge of 
the land strip ])rojects into the lagoon in several small ])oints or peninsidas. 
One of these, about halfway aloiig the northeast side, is triangulai* Oreen 
Point ( Pointe Verte) In the southeast the short Isthmus (Isthme) sti'ctches 
jiarallel to the land strip. At its western free tip rises the volcanic ( dipperton 
Eock (Itocher Clipperton), and from its noidhern coast the low i*ocky ddiumb 
Point (Pointe du Ponce) extends northward into the lagoon. AVest of the 
Eock lies anothei* short peninsula, the Hook ( Fje Crochet) . Between the Hook, 
the Isthmus, and the land stilp, the lagoon forms a long and narrow aian, Eock 
Bay (Baie du Eocher). On the southwest side of the island, two rocky ])oints 
called North and South Pincers (Idnce Nord, Pince Sud) enclose shallow 
Pincer Bay (Baie dc la Pince) . Along it rises a gi'ove of coconut palms among 
which the ruins of a U.S. AVeather Station, occupied in 1944-1945, are partly 
hidden. The lagoon is deep (10 to 20 meters and more) in places but is di- 
vided l)v very shallow reefs. A few small islets occur in it, some near the Eock, 
and the five Egg Islands along the northwest side. 

Cross-sections of the atoll rim show comparable profiles everywhere. 
Above the intertidal reef-flat lined hy sand beaches or pebble or cobble strands 
rise white ridges of unconsolidated limestone fragments, reaching a maximum 
elevation of 4 meters. Everywhere the tops of these ridges are also the highest 
points of the ocean-lagoon profiles and from there the land slo])es down to the 
lagoon. Beyond the shorter lagoonward sides of the ridges, where coral pieces 
are stained dark gray or black by microscopic algae, the land consists of flat 
or very gently sloping surfaces ending in small ^‘cliffs’" or low muddy shores 
at the lagoon edge. The sediments forming these surfaces are derived from 
the skeletons of lime-secreting organisms, mostly corals, and consist of sands 

3. These names, used on the accompanying map, have been submitted for approval to the Service Hydro- 
graphique of the French Navy. 
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and ^‘ 1 ‘avels, loose or consolidated into i‘ock. In the consolidated sediments 
the limestone ])ieces ai*e bound ])v a ])hos]diatic cement derived from the ^’uano 
of the niimerons sea l)irds that live on the atoll. In some cases, the coral frao-- 
ments are theniselves jiaidly jVhosphatized. These phosphatic conglomerates 
foi-in flat pavements, often interni])ted by concentric stc])-like ledges that 
}>arallel the shoi*es. Sand and coral fragments in va living mixtures may be 
scattered in a thin layer over the rock or form deeper beds. 

In most areas on riii)perton the snid'ace soils are very immature — coral 
sand and gravels only slightly discolored by oi'ganic matter. 1 n some areas the 
soil is of phosphatic gravel, derived ap]3arently from the indui*ated phos- 
phatie rock, but in many ])laces the surface is of only slightly modified I'e- 
cently deposited material. 

On the broad northwest coimer are large areas of phos])hatic silt with 
slight admixture of coral gravel, this especially scattered in a thin layer over 
the suiTace. The silt is differentiated into a brownish or brownish-gray upper 
layer as much as 15 cm. thick lying on a pale creamy white layer, more com- 
])act, of undetermined thickness. These are both almost entirely calcium phos- 
})hate l)ut the ])ercentages of both PsOr, and CaO ai‘e somewhat lower in the 
darker upper layers, ])erhai)s indicating some profile development. Similar 
silty material underlies the gi'avel sheet on the northeast side, at least in some 
])laces. Judging by the similarity of the material in some old stockpiles on the 
west corner near the lagoon, the silt may be one of the kinds of phosphate that 
were mined commercially. Therefore its present extent is prol)ably much 
more restricted than it must once have been. 

Otherwise no significant profile development was observed in any well 
drained site exce])t in the coconut groves where a thick surface horizon of 
partly decom])osed litter and humus had accumulated on the coral. Crab 
holes are abundant and doubtless there is a continual stirring up and turn- 
ovei* of the soil matei'ial, making any incipient horizons less distinct. Earth- 
worms are locally abundant. Drainage seems generally excellent except on 
gi*ound lying at about lagoon level. Here the soil is, in its upper layer at 
least, a dark highly organic silty mud. The soil, generally calcareous and 
phos])hatic, may be locally eniached by small amounts of material fi*om the 
volcanic Rock and of diafted pumice and extraneous rocks carried in drift 
trees. 

Cli])])ei'ton Rock (fig. I) forms an irregular pyramid about 29 m. high. 
At the (md of the Istlimiis the east face rises as a gi*eat triangular wall. Walk- 
ing around the base, one discovers that the Rock is not a solid mass but is 
travei’sed l)y I’oughly ])arallel ])assages oriented SSE-XNW. It is mostly 
gray with a dai*k i‘(Mldish tinge, and mottled with white tiackles of guano and 
])atches of dark oi* gray-ga‘eenish lichens. Every small rock projection or cleft 
is occii])ied by nesting boobies and noddies. The volcanic rock is a trachyte, 
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Figure 1. Clipperton Rock and sedge marsh at base of Hook, Arrangement of 
sedge species about a small pond. Elrocharis mutata in center of photo (growing in 
water) ; Eleocharis genicnUita in front (growing in wet mud) ; a few small plants of 
Ilemicarpha }}iicr(nitha among stones in foreground. 



and under the accumulation of bird guano, has been ])hosphatized for an nn- 
knoAvn depth, at least 30 or 50 cm. It remains very hard and compact. No 
plants grow on the Koek excei)t for the lichens and a few algae. 

The area of the tropical Pacific in which Clipperton Island lies is one of 
variable siuTace currents. ])nring the winter, the North Equatorial (hirrent 
flows westward past the island, and the Equatorial Countei-current south of 
it. During the summer months, the Ecpiatorial Countercurrent runs fai'thei 
north and in some years may bathe the atoll in its eastward flow. This pattern 
of water circulation is complicated by transverse currents, by tidal currents 
and by .storm waves. 

(dipperton Island has a seasonally humid tropical climate. Vei*y few data 
have ever been collected, and information has to be extrapolated from what is 
known of the suiTounding ocean. The noidhea.st trade-wind is the dominant 
wind for much of the year but dui'ing the summer months winds from the 
southwest or west become more important, bringing squalls and stoians. The 
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air temperature in Aumist 1958 raiii>'C(l from 24"^ to the tem])eratnre of 

surface seawater from 26"^ to 29°0 (Lim])auo’h, unpublished data). 

Tn the summer, rainfall is very hi^h. Durin»‘ xVuj>ust 1958, it rained al- 
most every day, and very heavy rains often lasted all ni^ht and all the follow- 
ing* moi'uino'. A dry season has been reported for the first half of the year but 
no details, let alone precipitation data, are available. The area of ocean east 
of Clijii)erton and the central American coast have indeed a dry season in the 
siirin«’. In the summer of 1958, the veo’etation obviously was recovering* from 
a sevei*e dry si)cll, as will be described below. In i\Iay, 1958, the condition of 
the vegetation was even worse (Witold \j. Klawe, ]iersonal communication). 
It must be kept in mind, however, that on an atoll with extremely porous soils 
and sul)stratum, and intense evaporation, complete and prolonged dry condi- 
tions are not necessary to affect the plant life. Irregular rainfall suffices to 
cause effective drought for the vegetation. 

In the area between (4ij)perton Island and the American coast, hurricanes 
travelling principally in a northwest direction arc known to occur. Probably 
only a few of them ever hit the island. One did in October 1944 (P. 0. Taylor, 
P)48). Even when the hurricanes pass well to the east, the storm waves may 
reach the low island. In the summer of 1958, evidences that a jmwerful storm 




Figure 2. Revegetation of area devastated by 1957-1958 storm. A few clumps of 
Cenclirus and the first vines of Ipomoea pes-caprae at the northwest end of the bare 
land strip looking southeast. Ocean at left, lagoon at right, wrecked LST and Natu- 
ralists’ Camp in extreme distance. 



VoL. XXXI] SACHET: FLORA. VEGETATloy OF CLIPPERTOX ISLAXD 257 



had recently affected riii)perton were obvious. An area of several lnindi*ed 
meters alon»‘ the nortlieast side of the atoll (fio-. 2) had perluij^s l)een seonred 
out, and then had l)een completely covered by white coral gravel or sand, 
from ocean to lagoon, and the vegetation here had been totally eliminated 
(]). 297). The ocean shore had been undercut and eroded. Sea water had 
certainly poiu*ed into the lagoon. Comparison of photographs and notes made 
in Xoveml)er, 1957, and May, 1958, shows that the storm occurred between 
these dates. The hurricane season is from June to Deeembei* with greatest 
frequencies in August to October, but other storms probably occur in most 
othei* months. 

]\Iost of the visitors to Cli]pmrton Island have been im])ressed by the great 
colonies of sea birds nesting on it and flying over it. Their numbers have un- 
foi'tunately diminished greatly but they are still the most obvious and striking 
])art of the island's fauna. Creat frigates, two kinds of l)oobies, two kinds of 
noddies, sooty terns, and a few fairy terns are the ])i*ineipal seabirds. Sooty 
terns and blue-faced l)oobies habitually lay their eggs on the ground and do 
so on Clip])crton. The fairy terns use coral boulders, coconut fronds, and the 
ruins of the quonset huts. The common noddies, which usually build their 
nests on the gi'ound or more often in bushes and trees, try on Clippeilon to 
find iierches on rocks, small cliffs, and aliandoned ecpiipment to protect their 
eggs and chicks from the pigs, Init some make crude nests on the ground. The 
white-capped noddies favor cliffs or tall shrubs and trees, and on (flippertou 
crowd on tlie palm trees and on the Kock. They share the palms with the nest- 
ing frigate liirds and some brown l)ool)ies, and the Rock with l)rown boobies. 
The latter also nest on lagoon ‘"cliffs" and rocks. 

Othei* sea birds, and various migrating shore birds wei*e seen in small 
numbers in August, 1958, and may be more abundant at other times. 

Ducks of many s])ecies were s(*en on the lagoon in November, 1901 (Beck, 
1907), and perhaps still visit the island on their long winter trips to the 
southei'u hemisphere. In 1958, we wei*e sur])rised to find many coots bobbing 
on the lagoon and nesting in the sedge beds. The j)resence of land birds had 
been observed in 1825 l)y ^Morrell (1832) and has been mentioned several 
times since. In August, 1958, an American land bird or two could ho sighted 
almost evei*y day: martin, cuckoo, yellow warbler, etc. 

The bii'd population influences the plant life of the island in various sig- 
nificant ways: the birds i)i*obably brought to the island many of its plants, in 
mud o]i their feet, in their cro]is, or on their feathers. PossilJy all the phan- 
erogams, and even some algae (Proctor, 1959), found in and around the 
lagoon were lu'ought l)y the ducks, coots, and shore birds. Sea birds are be- 
lieved to eat only marine animals, but a number of species are known to swal- 
low seeds, which can be found in their crops. The phosphatization of soil, 
coral conglomerates, and volcanic rock by guano has already been mentioned 
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and the plants <>i‘owing in sncli snbsti'ata are thus iiidireetly inllinaieed by 
the ])resenee of tlie l)irds. Tliey dama^’e the eoeoniit ])alins, keej) tliein fi*om 
fruiting’ by enishin^* the young* inflorescences, and may eventually kill some 
of them. No higher plant has any chance of establishing itself on ( lipimrton 
Rock while all the flat spots where a little soil might form, and many not very 
flat sites, are occupied by bool)y and noddy nests. These birds may help dis- 
seminate some plants such as Heliotropium by carrying fruiting twigs around. 

In 1958, 58 ]ugs were roaming on Cli]p)erton Island, feeding on plants, 
birds' eggs, crabs, and perhaps other animals. They had been inti'oduced at 
the end of the 19th century, and were all killed in 1958 for the pi'otection of 
the nesting birds. 

The land cralis (Gccarciuus pJanatus) are anothei* very olivious ]>ai‘t of 
the Olipperton land fauna. In the past the island was described as red with 
them. In 1958, they were much less numerous, but could be seen everywhere 
hiding in cracks and holes under ledges and stones, or, in the late afternoon, 
scrambling over rocks on their way to the lagoon or the ocean. Ijand crabs 
are reported to go to the water periodically in order to release the larvae from 
the mature egg masses. 

Among the other land invertebrates, the moths should be mentioned for 
their effect on the plant life. Larvae of various sjieeies were feeding on So- 
Jamtm, Ccnclirus, and ('orchorus. The large moi*ning-gloi'y hawk moth 
(IJerse cingulata according to Charles 1\ Ilarbison, entomologist of the 1958 
party) was very abundant in the Tpomoea pcs-caprae vegetation. 

The other components of the Clipperton fauna .seemed less dii’ectly asso- 
ciated with the plants. 

HISTORY OP COLLECTIONS 

The first plant collected on Clii)perton Island was apparently a water 
plant from the lagoon gathered by Lt. Cilswold in 1861 (Pease, 1868). It was 
deposited in the California Academy of Sciences, but was lost in the San 
Francisco Fire in 1906 when most of the collections of the Academy were 
destroyed. Later scientific expeditions, including the Academy's oAvn (1905- 
1906), made no plant collections as far as is known. In 1935 the French 
training ship Jeanne (VAve visited Clippei'ton and some plants wei-e taken, 
but what became of them could not be ascertained. They are not in the Her- 
barium of the ]\Iuseum National d’Histoire Naturelle in Rails. 

The first collection to be identified in the literature was gathered by Dr. 
Waldo L. Schmitt of the F.S. National ^fuseum, on the Presidential Cruise 
of 1938. The algae were identified by Dr. W. R. Taylor (1939): the five 
phanerogams by Di*. E. P. Killi]) (1939). The s])ecimens are in the F.S. 
National Herbarium. 
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Two small eolleetioiis of i)hanero^-ams, made ])v ^Iv. Conrad Limbangii 
in 1956 and by ^h\ W. L. Klawe in 1958, were sent to Dr. F. R. Fosbei'g: for 
idetitifieation, and deposited in the U.S. National ITerbai'inm. Sinee the de- 
tei-minatiotis have not been ])nblished, and I have worked with the specimens, 
T will list them here togethei* with my own and those of Schmitt. I am not 
aware of any other collections, excc])t for a few plants collected in 1958 by 
Charles F. Ilarbison, and dei)osited in the San Diego Natural History 
]\Insenm. 

During the 1958 survey, in 19 days of diligent search, 26 phanerogams 
wei'e found on Clipperton Island. A few may have been missed, but not many. 
The cryptogamic collections are more likely to be incomplete. Some fungi, 
lichens, mosses, and land and fresh-water algae were collected and arc listed 
below. There are no ferns or fern allies on the atoll, and no hepatics. 

SYSTEMATIC ENUMERATION 
FUNGI 

Fungi had never been im^ntioned from Clipperton Island before the 1958 
survey, when only a few wei‘e seen and collected, all from the coconut groves. 
Phanerogams on the island were carefully inspected for possible fungus dis- 
eases, and a few plants with spots were collected, but the spots were found to 
be sterile. The si)ecimens were sent to the U.S. National Fungus collection, 
]\Ir. John A. Stevenson, Curator, and identified by the specialists there as in- 
dicated below. In addition, a number of fungi were cultured from soil samples 
submitted to ^tr. C. AV. Hesseltine, Head of the U.S. Agricultural Research 
Service Fermentation Laboratoiy, Peoria, Illinois, where the cultures will be 
kei)t alive. ^ 

]Myxo:mycktes 

Dictydiaethalium plumbeum (Schumacher) Rostafihski 

Coconut grove at base of east face of Clipperton Rock. 

On old rotting coconuts, ])alm fronds and wood. Sachet S42 (det. Dr. 
:\[. L. Farr). 

Phycomycetes 

Cunninghamellaceae 

Cunninghamella echinulata (^Mati-uchot) Thaxter. 

Isolated from soil sample 15. 

4. Sample nos. are my own collection numbers, the equivalent numbers of the Fermentation Laboratory are 
as follows: SS-494 (Sachet 3); SS-495 (Sachet 5); SS-496 (Sachet 6); SS-497 (7a); SS-498 (11-1); SS-499 
(14-1); SS-500 (15); SS-501 (20); SS-502 (21); SS-503 (22); SS-504 (26); SS-505 (31); SS-506 (32); SS- 
507 (34a). 
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Cunninghamella elegans Lomliiei*. 

Isolated from soil sample 21. 

Mucoraceae 

Absidia scabra Coeconi. 

Isolated fi‘om soil sami)les 11 -I, 31, 32. 

This is a veiy rare species, according to Mr. Ilesseltine. 



Rhizopus arrhizus Fischer. 

Isolated from soil samples 7a, 15, 20, 26. 

Piptocephalidaceae 

Syncephalastrum racemosum (rohn) Schroetei*. 
Isolated from soil samples 5, 1 1-1, 14-1. 

Asco:mycetes 

Eurotiaceae 



Eurotium chevalieri ^laiigin. 

Isolated from soil sample 3. 

Sartorya fumigata Vuillemin. 

Isolated from soil sample 7a. 

Basidiomycp:tes 

Telephoraceae 

Corticium lactescens Bei keley. 

Coconut grove at base of East face of Clipperton Iloek. 

On old rotting coconuts, palm fronds and wood, ^^achet 342 (det. P. L. 
Lentz) (with Dictydiaethalium plumhenm above, and traces of other forms). 

Agaricaceae 

A number of small mushrooms were found growing on dead coconuts, 
coconut fronds and wood in the grove at the base of the East face of the liock 
(Sachet 337), and in the Southwest coconut grove (Sachet 350). They were 
not identified. 
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Frx(ji Imperff.cti 
Dematiaceae 

Haplographium sj). ’ 

Isolated from soil saiii])le l2(). 

Moniliaceae 

Aspergillus flavus Link. 

Isolated fi*om soil samples 14-1, 20, 22. 

Aspergillus flavus-oryzae group. 

Isolated from soil sam])le 20. 

Aspergillus fumigatus Freseniiis. 

Isolated from soil sam])les 11-1, 2(>, 21. 

Aspergillus micro-virido-citrinus Constantin & Lueet. 
Isolated fi'om soil sam])le 24a. 

Aspergillus niger series. 

Isolated from soil sample 20. 

Aspergillus phoenicis (Corda) Thom. 

Isolated from soil sam])le 14-1. 

This speeies is not common, according to ^Ir. Ilesseltine. 

Aspergillus sydowi (Lainiei* Sartory) Thom <S: Chnrch. 
Isolated fi*om soil sanpiles 14-1, 20. 

Aspergillus sydowi or versicolor (intermediate form). 

Isolated fi*om soil sam]des 2, 5, 0, 1-1-1, 21, 22. 

A vei’v interesting intermediate foian. 

Aspergillus terreus Thom. 

Isolated from soil sami)les 14-1, 22, 20, 21, 22. 
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[Pilot. 4ni Si;r. 



Aspergillus terreus new var. ? 

Isolated from soil sample 21. 

Aspergillus versicolor (Vuillemiii) Tiral)osehi. 
Isolated from soil sample dl. 

Aspergillus violaceo-fuscus Casperiiii. 

Isolated from soil samples 20, 21, 34a. 

Geotrichum sp. 

Isolated from soil sample 5. 

Hyalopus sp. 

Isolated from soil sample 3. 

Paecilomyces sp. 

Isolated from soil sample 31. 

Penicillium chrysogenum Thom. 

Isolated from soil sample 7a. 

Penicillium citrinum Thom. 

Isolated from soil samples 5, 14-1, 22 

Penicillium commune Thom. 

Isolated from soil sample 15. 

Penicillium cyclopium Westling. 

Isolated fi‘om soil sample 26. 

Penicillium funiculosum Thom. 

Isolated from soil sample 20. 

Penicillium funiculosum series. 

Isolated from soil samples 15, 20. 
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Penicillium lanosum Westlin^. 

Iso]at(‘(l fi ‘0111 soil sani])le 21. 

Penicillium meleagrinum liioui ge. 

Isolated from soil sai]i])le o and 2G ? 

Penicillium oxalicum Currie & Thom. 

Isolated ft*om soil sample 5. 

Penicillium (near P. piscarium Westling). 

Isolated from soil saiuple 20. 

Penicillium sp. 

Unidentified species of PemciUium were isolated from soil sam])les 0, 14-1, 
15 ^ 2G. 

Trichoderma viride Persoon ex Fi-esenius. 

Isolated from soil sam])les 14-1, 02. 

Tuberculariaceae 

Fusarium sp. 

Unidentified species of Fusarium were isolated from soil samples 22, 01. 

LKTIEXES 

Lichens were given to I)i*. ]\[ason Hale of the U.S. National 1 lei'barium, 
who identified them as follows: 

Pyrenocarp lichen. 

Encrusting pieces of volcanic rock piled up on shoi'(‘. Sachd 177. 

Buelliaceae 

Rinodina sp. 

On walls of passages inside Clipperton Rock. Kavhd 1G9. 

Pyxine s]). 

On trunk of coconut palm. Sadict 352. 

On dead coconut wood. Sadict 179. 
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algap: 

All the al^-ae colloetcd dui'ino* the 1958 survey were sent to Dr. D. Yale 
Dawson who has reported on them elsewhei*e ( Dawson, l!)5h). While the ma- 
jority of the marine forms wei'e collected hy the marine biologists, my collec- 
tions included a few, but my algae were mostly of land and lagoon species. By 
far the greater number of these are i\Iyxoi)hyceae, or blue-gree]i algae. Speci- 
mens of these were retained in his herbarium by Dr. P"raneis Drouet, who 
identified them. The Desmidiaeeae, Oedogoniaceae, and Peridiniaeeae were 
isolated and identified by Dr. P. Bourrelly. Sets of duplicate specimens were 
sent by Dr. Dawson to the U.S. National Herbarium and the l^aris iMuseum. 

The following list of land and lagoon algae is compiled from Taylor 
(1939). who based his report on collections made by Dr. Waldo Schmitt on 
duly 21, 1938, and from Dawson (1959). 

iMyXOPHYCEAE 

Chroococcaceae 

Anacystis aeruginosa (Zanai^dini) Di*ouet & Daily. 

Concentrated near lagoon shore. I^arhei 325 in part. 

Anacystis montana (Lightfoot) Drouet k Daily. 

Covering coral fragments and rocks everywhere on land. Sachet 463 
in jnu't, 466 in part, 473 in part; Limhaiufh ft at. 20009 in ])art. 

Chroococcus turg’idus (Khtzing) Xiigeli. 

Lagoon, occasional among filamentous algae. Schmitt 21 in paid. 
Ijagoon. Sachet 478 in part. 

Gomphosphaeria aponina Khtzing. 

Lagoon, infrecpient colonies among filamentous algae. Schmitt 21 in jiart. 

Microcystis flos-aquae (Wittrock) Kii'chner. 

Lagoon, infre(tuenl among filamentous algae. Schmitt 21 in jiart. 



Chamaesiphonaceae 

Entophysalis deusta (Ateneghini) Drouet Daily. 

Surface of coral ])ebbles and consolidated rock. S(fchct 475 in part. 
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Forming thin layers or crusts on coral sand. Sachet 305 in part, 308 in 
part. 

In surface sand at top of l)each. Sachet 462 in part, 47 1 in part. 

Entophysalis granulosa Kiitzing. 

Lagoon. Sachet 478 in part. 

Stigonemataceae 

Mastigocoleus testarum Lagerbcim. 

Surface of coral pebbles and consolidated rock. Sachet 475 in part. 
Forming thin layers or crusts on coral sand. Sachet 305 in part, 308 in 
part. 

Nostocaceae 

Nostoc sp. 

On dead coconut trunks and husks. Sachet 467 in part (young plants). 

Scytonemataceae 
Scytonema hofmannii Agardh. 

Covering coral fragments and rocks evei*ywhere on land. Sachet 463 in 
part, 466 in part, 473 in part; Limhauejh ct al. 20009. 

Rivulariaceae 

Amphithrix violacea (Kiitzing) Born. 

On coral rocks along lagoon edge. Sachet 328 in part. 

Calothrix Crustacea Thuret. 

In sand and crust along lagoon edge. Sachet 474 in part. 

In surface sand at to]) of beach. Sachet 171 in part. 

Surface of consolidated ledge. Sachet 472 (with primordia of green 
algae) . 

Thin layer or crust in surface sand. Sachet 305 in part, 308 in part. 

Calothrix parietina (Xiigeli) Thuret. 

Lagoon. Sachet 478 in part. 

Calothrix stellaris Bornet & Flahaut. 

Lagoon, on leaves of Xajas marina. Schmitt 21 in part. 
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Oscillatoriaceae 

Lyngbya aestuarii (^lertens) Lie])inaiiii. 

Ijagoon, scattered trichomes in and among the masses of L. versicolor, 
back from landing place. Schmitt 21 in part. 

On coral rock in lagoon. Sachet 478 in part. 

Lyngbya semiplena (Agardh) J. Agardh. 

On rocks in lagoon. Sachet 478 in part. 

Concentrated near shore of lagoon. Sachet 325 in part. 

Lyngbya confervoides Agardh. 

On coral rocks along lagoon edge. Sachet 328 in part. 

Lyngbya guaymasensis Droixet. 

Concentrated near shore of lagoon. Sachet 325 in part. 

Lyngbya lagerheimii (^tobius) Grnnow. 

Lagoon, scattei’cd trichomes among the masses of L. versicolor. Schmitt 21 
in part. 

Lagoon. Sachet tr5in part. 

Lyngbya versicolor (Wartmann) Comont. 

Lagoon, foianing large masses, j)i*ol)ably extremely abundant with other 
algae and Najas marina. Schmitt 21 in part. 

Lagoon. Sachet 478 in part. 

Microcoleus chthonoplastes (Floi*a Danica) Thuret. 

In surface sand at top of beach. Sachet 471 in part. 

Plectonema nostocorum Bornet. 

On surface of sand turning to sandstone, slat) thi*own np on to]) of beach. 
Sachet 176 in ])ai*t. 

On dead coconut trunks and husks, Sachet 467 in ])art. 

Plectonema terebrans Bornet & Flahaut. 

Foianing thin layers or ciaists on coi-al sand. Saclu t 305 in ])ai*t, 308 in 
])ai‘t. 

Surface sand on to]) of beach. Sachet 462 in part. 
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Schizothrix heufleri (Iruiiow. 

In surface sand at top of beach. Sachet 171 in ]uirt. 

(blL()KOPIIYCi:AE 

Desmidiaceae 

Closterium parvulum Xaj>eli, foiana. 

LajLioon, infrecpient in strainings from Lynghya masses. Schmitt 21 in 
pa rt. 

Closterium parvulum X'ageli. 

Lag'oon. Sachet 47 S in part. 

Closterium parvulum neai- var. majus West. 

Lagoon, frc(pient in strainings from Lynyhya masses. Schmitt 21 in paid. 
Lagoon. Sachet 478 in [lart. 

Cosmarium clippertonensis Taylor. 

Lagoon, very common in sti'ainings from Lynyhya masses. Schmitt 21 
in part. 

Lagoon. Sachet 478 in ])art. 

Cosmarium subprotumidum Xordstedt, forma. 

Lagoon, common in strainings from Lynyhya masses. Schmitt 21 in part. 

Oocystaceae 

Oocystis solitaria Witti’ock aiiproaching fonna major Wille. 

Lagoon, frequent among filamentous algae. Schmitt 21 in ])aid. 

Oedogoniaceae 

Oedogonium sp. 

Lagoon, frequent among other algae. Schmitt 21 in part. 

Oedogonium sp. 

Lagoon. Sachet 478 in j>art. 
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Sphaerellaceae 

Protococcus grevillei (xVgardh) Crouan. 

On surface of sand turning to sandstone, slab thrown up on top of Ijeacb. 
^achci 476 in part. 



Characeae 



Chara sp. 

Scanty in lagoon, with Lijnfjhya versicolor, sterile. Schmitt 21 in part. 
Tlie specimen was examined in 1948 l)y Dr. E. D. Wood who identified it as a 
form of Chara zeylanica Klein ex Willdenow near C. henoycri Ilowe. Chara 
was especially looked for in 1958, hut without success. However, among la- 
goon sediments collected in 1958 l)y E. C. iVllison, oospoi*es of a Chara were 
isolated and sent to Dr. Wood. He considers (personal communication) that 
they may be C. zcijlanica and thus would represent the same plant as the 
sterile specimen collected in 1938. The plant may have been killed by the ad- 
dition of sea water to the lagoon at the time of a storm. 

The variable pantropic Chara zeylanica occurs widely in the Pacific 
Islands as well as tliroughout North and South America. Tlie form of it 
known as C. henoyeri Howe was described from Bari'o Colorado Island and 
according to Wood is found in the vicinity of Panama. 

Pyrropiiyceae 

Peridiniaceae 



Glenodinium sp. 

Lagoon. Sachet 478, in part. A new species of Glenodinium was iso- 
lated by Dr. Bourrelly and is being studied and described by Dr. Balech. 
It is also represented in a collection by Limbaiigh. 

BHVOIBIYTA 
]\Iusci (Mosses) 

The presence of moss on Clipperton was noted by Limbaugh in 1956 
and Klawe in 1958. I collected 3 s]mcies which were identified by Dr. 
Harvey A. ]\riller. S(4s were kept at Miami ITiiversity, Oxford, Ohio, 
others wei*e sent to the H.S. National Herbarium, the Paris ^Museum, the 
hei*barium of the New York Botanical Oarden and the herbarium of the 
(Tiiversity of California. 
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Bryaceae 



Bryum sp. 

Sterile plants of a s]>eeies of Bryum were extremely abnmlaiit on 
1 ‘oeky pavements all around the island (see vei>etation section), ^uchet 
odo and 331 were collected on the noi’thwest ])art of the atoll. Unfor- 
tunately most species of Bnjum cannot he reco«iiized Avhen steiale. This 
one may l)e near B. cusindatum. 

Bryum argenteum Hedwiji- vai-. lanatum (Palisot d(‘ P>eanvois) P>ruch. 

Schimpei* & Giiml:>el. 

This silvery moss (13achcf 335) was found only on a roeky ])avement 
on the northwest part of the atoll, often mixed with the above. It is the 
vaiaety with percnri*ent costa, typical of arid situations. It is- a pan- 
ti’opic taxon. 



Leucobryaceae 

Octoblepharum albidum ITedwio’. 

Found only on a few coconut trunks inside the main southwest grove. 
Sachet 351. It formed a network of small star-shaped plants on the trunks 
together Avith some lichens of tlie genus Pifxinc. This s]>ecies is also pantropic. 



PJIANEPOGAMIA 

Except foi‘ a feAv unicates, to be de])osited in the U.S. National Iter- 
barinm, seve]*al full oi‘ ]uirtial sets of Phanerogams were made and were 
sent to the following herbaria: U.S. National IJerbarium; Laboratoire de 
Phancu'ogamie, ]\[usfuim National dTlistoire Naturelle, Ihiris; B. P. Bishop 
Museum; New York Botanical Garden; Pijkshei-barium, Leiden; San Biego 
Natural History Museum; University of California, Berkeley; California 
Academy of Sciences; and Koyal Botanic Gardens, Kew. 

Some identifieations Avere made and all Avei’e checked l)y 1 )r. F. R. Fosberg, 
Avhose help is deeply appreeiated. 

Potamogetonaceae 
Potamogeton pectinatus Linnaeus. 

Found only near one of the Egg Islands in the lagoon. Sachet 336. 

This .s])ecies is Avidely distributed in North and South America, Eurasia, 
and Africa, but is lacking in the Pacific Islands. It is most likely indigenous in 
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riip])(‘rton, ])i‘ol)al)ly l)ron^lit orijiinally in llie (*ro])s or on tlie feet of tni'ds. 
(rni>]>y ( H)0G, ]). olo) mentioned that seeds of Pofamogeton are sometimes 
fonnd in tlie erops of dneks. Sevei'al species of Anatidae (dneks) have been 
seen in ,ureat nnml)ers in Xovemlxn* on Cli])i)erton Island (Beck, 1007) and 
1\ i)crfin((fi(s may well have been bi*on»ht to the atoll by them. 

Ruppia maritima Ihnnaens. 

Attached to rocks in shallow water alon«’ lagoon shore. S((chct 3:27, Lim- 
ha ugh 1, Kin we sji. 

This is the sliort ])eduncled form. Setch(*ll (1946, pp. 469-477) demon- 
strated that the tyj)e of this s])ecies is a form with short peduncle (contrary 
to previous ty})ifications) and regarded var. rostrata Agardh as a synonym. 
JFe considered that the variations in fruit shai)e and relative length of ]>e- 
duncle and i)odogynes, beak, etc., are ‘'reversible ccophenic" expressions of 
form and size. 

The shoi't i^eduncled ])lant is well repi’esented along the west coast of 
Ameilca. It is not var. paeifiea St. John and Bosberg which has a shorter ros- 
trum, and is found farther west in the Pacihc. 

This is in all likelihood an indigenous ])lant on C9i])])erton. It is well 
adapted for di.stril)ution either in the crops or in mud on the feet of birds. 
It can stand a very high salt content in the watei* and also, in many coastal 
situations, endui*es great hnctuations in salinity. 

Zostera marina var. latifolia IMorong ? 

No specimen of this s])ecies has been seen, but a photogra])h taken in 1943 
l)y the Byrd ])arty (Byrd, 1943, vol. 2, ])hoto 15) shows large masses of drift 
on a lagoon beach, conijmsed almost entirely of a coarse "sea-grass,” different 
in a])])eai*ance, and larger than any of the three s]mcies of ])hanerogams found 
in the lagoon in 1958. The ])lant cannot be identihed with certainty from the 
photogra]di, but, accoialing to F. K. Fosberg, the masses look very much like 
the dilft of Zostera marimf var. latifolia that sometime ])ile U]) on the shores 
of estuaries on the California coast. The lagoon water was reported by Byrd 
( 1943, vol. 1, p. 22) to be brackish “70 grains of salt per gallon” (1200 ppm), 
in Se])tember 1943. On the Atlantic coast of the United States, Zostera grows 
in brackish water well u]) Ohesa])eake Bay and Setchell (1929, p. 430) re- 
coi'ded it fi'oni the Baltic and the Black Sea, which have low salinity in their 
sui’face waters, so it would not be im])ossible for this s])ccies to grow in the 
almost fresh water of (di])])erto]i lagoon. Very likely this ])lant had disap- 
l)eai*ed oi* become dormant at the time of my visit (August, 1958), as the 
lagoon beach drift was then searched carefully for the ])reviously re])orted 



VoL. XXXI J SACHET: FIJ)RA. VEGETATION OF CLIFPERTON IS FAN 1) 271 



Cham (see ]). 268) and no l)roaddeafG(l oi* eoarso-stominod aquatic similar to 
what is sliown in the ])lu)to^ni])h was fonnd. Here is nn im]>oi*tant indication 
that the floi*a of the island may change fi*om time to time due to chance or 
envi]‘onmental lluctmitions. 



Najadaceae 

Najas marina Linnaeus var. latifolia A. Braun. 

Yeiy common in lagoon from shoi‘e to depths <d‘ 6 m. (acc. Limbau^i'h). 
Sachet 30i, 3i0; Schmitt 103; Klaivc s.n. 

The species is almost cosmo]>olitan, in tem])erate and tro])ical i‘e«*ions. It 
is known from ti'opical Amei'ica and as far north as Lnlifornia, hut is alisent 
fi'oni the Pacific Islands west of riip])erton. The variety is known from ti‘Oi)i- 
cal South Amei'ica ( Hendle, 18!)9, ]). 2>f)6), and is most ])rol)abl> indigenous in 
( 1ip]ierton, to which it was ])erha]rs brought by birds. 

Gramineae 

Cenchrus echinatus Linnaeus (‘’labrous form). 

One of the most abundant ))lnnts on the island. Sachet 331 : Schmitt 104; 
Ktaivc 1460, 1461. 

A common weed in tro]dcal America and the Pacific Islands, jiossibly in- 
troduced to rii])perton l)y human agency, as it has been on many other atolls. 

Dactyloctenium aeg;yptium (Linnaeus) AVilldenow. 

Oomniou locally on coral sand. Sachet 34S; Limhauf/h 3; Khnrc 1453, 
1454. 

Tbinti'opic weed, extending into temperate regions (United States). In- 
troduced to Americas and the Pacific Islands from Old AVorld. Oertaiidy not 
native to Cli])])erton. 

Eragrostis amabilis (Linnaeus) AVight & Arnott. 

Common locally on coral sand and i-ocks. Sachet 316, 354; Klawc 1463. 
Panti‘o])ic weed, frequently intioduced on coi*al islands and thriving 
there. Introduced to America fiom the Old World. Certainly not native to 
Clip])erton. 

Eragrostis ciliaris (Idnnaeus) Jl. Brown. 

(^omnion locally. Sachet 319; TAmhaugh 4. 

A panti'opic weed, undoubtedly introduced into Cli])perton by man. 
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Cyperaceae 

Eleocharis geniculata (Liimaeiis) Koemer k Schultes. 

Foriuiiio* pure stands on wet mud around lagoon. Sachet 312, 324. 
Wannest i)arts of America northward to California, iMicliigan, and On- 
tario, l)ut widely distributed in Old World also, including Pacific Islands, in 
wet ])laces. Probably canned around on the feet of wading l)irds and possibly 
thus introduced to Clipperton. 



Eleocharis mutata (Linnaeus) Poemer & Schultes. 

Forming dense beds around lagoon, growing in shallow water. Sachet 317. 
(det. II. K. Svenson). 

Occurring in the West Indies, Central and South America, the Galapagos, 
and tropical Africa, accoi*ding to Svenson. Possibly brought to Clipperton 
by birds, either in their crops or more likely in mud on their feet. 







Fissure 3. Sedge marsh of licirpus riihipinosiis on Clipperton Island, at base of 
Hook. 
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Hemicarpha micrantha (Vahl) I^ax. 

Scattered small ])lants on sand or drying* mnd. SaeJiet 3 JO, 311, 307 (det. 
II. K. Svenson). 

Xoi*th, Central and South Amei-ica. Possilily l)i*ought to Cli])perton in 
the crops or in mud on the feet of birds. 

Scirpus rubiginosus Beetle. 

P'orming occasional patches (fig. 3) at edge of lagoon, in shallow water. 
Sachet 318. 

Pacific coast of North America from Vancouver Island to Baja California, 
according to Beetle. Probably brought to Clipperton by water birds. 

Palmae 



Cocos nucifera Linnaeus. 

A lai'ge grove of palnm, together with smaller gi*oui)s and isolated trees. 
Sachet 353 (obtained with the help of Dr. Kenneth E. Stager). 

Original home unknown, most likely spread all over the tro])ics by human 
agency. Certainly deliliei’ately brought to Clipperton by man in recent years. 
First noted in 1897. 

There a])])ear to be two main varieties of coconut palms on the island: 
some have more oval, green nuts, and the rachis of the young frond is also 
green; others have a bright orange young rachis, and rounder large orange 
nuts. The lone palm ojipositc the Egg Islands is of the lattei* type. 

Portulacaceae 



Portulaca oleracea Linnaeus. 

Local. Sachet 315, 357: Klaice 1153, 1162. 

Small scattered plants are found, mostly on the east side of the island, the 
most important stand being near the lagoon, a little south of the landing ])lace. 
For many days no llowers were seen until finally the stand Avas visited in the 
early morning when the yellow flowers were Avatched o])cning and Avilting in 
the course of an hour. 

This s])ecies is cosmojjolitan and polymor])hic, but the seeds of the Clip- 
])ertoii specimens are like those of the common tro])ical American form. It is 
Avidely inti*oduced in connection Avith human activity, l)ut also a]>pears to be 
native in many areas. It is uncertain Avhether it is natiAX. or recently intro- 
duced on Clii)perton. 
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Figure 4, Dead erect fruiting branches of Brassica. Vegetation in foreground 
mostly 8ida with mat of Jpomoea. 



Cruciferae 

Brassica juncea Linnaeus. 

Forming local colonies in various parts of the atoll, especially in the 
main coconut grove on the southwest, and on the northwest land strip. 
A<(tchet 331. ]\Iany dead old fruiting branches foi-mcd stands up to 1 m. high 
(fig.d). 

The species is from Asia and was probably deliberately introduced, as the 
gi'eens are eaten (it is known as Chinese mustard and hr other names) . Prob- 
ably bimiglit to Clippei'ton l)v guano workei's as it is recognizalile in plioto- 
grajdis taken in 1948. Another species of Brassica may have been present in 
the main coconut grove, but if so was not collected. 

Leguminosae 

Caesalpinia sp. 

A single seedling fi*om di'ift seed, on ocean lieach. iSachet 302. Adult 
plants not found on island. Seeds of C. hondnc are common in beach drift 
on the island. 
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Canavalia sp. 

Seedlinj^ ^“rowino* anioiig* I pomoea pes-caprae vines. Sachet Si7. 

Doubtless goi’minated from di‘ift seed as not otherwise known from island. 

Mucuna sloanei Faweett & Kendle ? 

Seedling* vines gi‘owing at toi> of Ijeaeh from drift seeds, Sachet .9i.9, 33S: 
also many seeds in drift. Plaeed iiere lieeanse of 3 veins ratliei* than 4 at base 
of latei’al leaflets. Not distinguishable witli certainty from J/. wens without 
mature racemes. Could be the ‘'plant i‘esembling sai‘saj)arilhr' of ^Morrell 
which made his men ill (see p. 2Sb), as it has prurient hairs on the pods. 
This and related species are widely called ‘‘cowitch ’’ because of the terrific 
painful itching caused by these hairs. 

Tropical American and West Afi*ican shore plant. 

Phaseolus adenanthus C. V. W. Meyer ? 

Stei'ile, Sachet 332; found only on the northwest side where it was mixed 
with Ipomoea pes-caprae vines. The specimen matches best those of tliis spe- 
cies but the tips of the folioles are unusually rounded at apex. 

Widespread weed of ti'opical American origin. Cultivated, though not 
commonly so in United States. Possibly introduced as a cultivated plant, or 
else from drift seed. 



Euphorbiaceae 

Phyllanthus amarus Schumacher & Thonniug. 

Common, especially on tlie northwest and east sides of the island. Sachet 
323, 359: Sehmitt 101; Klawe 1 156. 

According to P. P. Fosberg and C. L. Webster, the specimens undoubtedly 
belong to this species. It is usually, but incorrectly, referred to l\ niruri 
Linnaeus. 

PhifUanthns amarus is pi’obably of Caribbean origin but now is a pan- 
tropic weed. Doubtless accidentally introduced by man. Two variants are 
present, one with conspicuous pellucid leaf veins, the othei* the ordinary form. 

Sapindaceae 

Sapindus saponaria Linnaeus ? 

Seedling in drift. Sachet 339. 

Seed identical witli that of S. saponaria, simple leaves probably a seedling 
character, especially in view of a statement by de Candolle (1824, p. 607) : 



276 



CALIFOR^UA ACADEMY OF ^^ClEXGESi [Pkoc. 4tii Ser. 



^‘Frutex nascens, quern viv. in h. genes, video, foliis siinplieibns elongatis fere 
Dodonaeain refert.” 

Jiidging from the size of the drift seeds found two forms are repi'esented, 
f. microcarpus ]?adlkofer and probal)ly, from the distribution, f. inacquaUs 
(De Candolle) Fadlkofer. The germinating seedling is of this latter form. 
It is well represented in troi)ieal America along the west coast, in the Calapa- 
gos, and in Hawaii. Forma microcarpus is widely disti'ibnted in the Pacifie 
Islands. 



Malvaceae 



Sida rhombifolia Linnaeus. 

One of the most common plants on the island. Sachet 315; Klawe 1157. 
Pantropic weed, extremely varialde, but variation pattern obscure. LTi- 
doubtedly carried around by man, Init attained a wide distribution in the 
Pacifie very early. Doubtless introduced by man to Clipiierton. 

Tiliaceae 



Corchorus aestuans Linnaeus. 

Very common everywhere on island. Sachet 346; Limhaugh 5; Klawe 
1458. 

A common pantropic weed, doubtless carried around accidentally by man 
and probably thus introduced to Clipperton. 

Sterculiaceae 



Waltheria indica Linnaeus. 

Only one small patch of this plant was found, near the south corner of the 
island. It was sterile but with some dead fruiting branches of the previous 
season. Sachet 343. 

]\antropic weed, but probably of American origin; probably brought by 
man to Clipiierton, but could have reached the island by other means. 

Convolvulaceae 

Ipomoea pes-caprae subsp. brasiliensis ( Linnaeus) van Ooststrom. 

Common all around the island. Sachet 320; Limhaugh 6; Klawe 1459. 
This is the form usually found in America and the Pacific Islands, merg- 
ing westward with the Indian Ocean form, which is ssj). pes-caprae. 
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P^igure 5. Evidence of periodic dry weather on Clipperton Island, northwest land 
strip. “Trunk” of Ipomoea pea-caprae, in mixed herbaceous vegetation. 



]\[ost ot' the vines observed on the atoll were growinj»- out of the ground or 
from a small root-stoek. On the northwest ]Kii't of the island, however, several 
})lants were seen which possessed massive “trunks," large twisted woody stems 
]0-2r) cm. in diameter and several dm. in length (fig. 5). From these, woody 
hranclies and the more common thick herbaceous vines emerged. This curious 
featui‘C is interpreted as an indication of seasonal di'ought, the vines dying 
back in dry months to the thick stems and growing again in wetter .seasons. 
A similar feature was observed by F. K. Fosberg (1955, j). 28) on Pokak 
Island, where Ipomoea fiiha formed enormous stumps. 

This plant was pi-esent on ( dipperton at least as early as the 1928 visit of 
Schmitt, and probably had been there for a long time. It was likely intro- 
duced in drift, but a seed of it was once found in the crop of a fairy tern in 
the ^Marshall Is. (Fosberg, 1957, ]). 234). 

Ipomoea triloba Linnaeus. 

Occasional on northeast, southwest, and south parts of the island. Sachet 
314j 3il; Limhaugh 7. 



278 



CALIFORNIA ACADEMY OF SCIENCE!; [Pkoc. 4tii Si-:r. 



Only a few of the ])lantN were in bloom and many of the vines seemed in 
1 ‘ather poor condition. 

Of ti‘opieal American origin, but now a pantro]>ie weed. i)robably brought 
by man, but this is not certain. 



Solanaceae 

Nicotiana glauca (Jraham. 

Scattered plants up to 1.5 m. tall occur on the northwest part of the island. 
Sachet S29, and south of the main coconut grove. 

Vei-y likely the species was introduced by the Mexicans and all the plants 
seen may have been planted. All were in very poor condition (fig. 6) ; many 
were dead, and others had dead limbs and only a few tufts of leaves at the tips 
of live branches. Altogether only a few flowers and some old fruiting twigs 
wei*e seen. 

The genus is American but this species is sometimes cultivated elsewhere 
as an ornamental. It is sometimes called tree tobacco and occasionally used 
for smoking in areas where the true tobaccos do not do so well, as in the dry 
areas of ^lexico. 

Solanum nigrum Linnaeus var. americanum (Miller) 0. E. Schulz. 

Occasioiial in various ])arts of island, esi)ecially on the iioidhwest land 
strip, in the south corner and around the base of Clipperton Eock. Sachet 
309, 35S: Schmitt 105; Klawe 1465, 1466. 

This species has a world-wide distribution, but the Clipperton material 
comes closest to the American variety. Possibly introduced by man, or earlier 
by birds. 



Boraginaceae 

Heliotropium curassavicum Linnaeus. 

Occasional, especially abundant on sandy areas of east side of atoll. 
Sachet 322, 356; Schmitt 103; Limhaugh 8: Klawe 1151. 

Cli])perton Island s])eciniens uniformly have very small linear to linear 
oblanceolate leaves, 6-15 mm. long, 1-2 mm. wide. A few basal leaves spatu- 
lale, 2 cm. long, 3-4 mm. wide toward apex. Specimens i*esembling these in 
leaf size: iUexico s.l. Palvier 869 (US), which is more robust and has the 
leaves somewhat wider; ^lexico, Sinaloa, Altata, Hose 1369 (US), with leaves 
slightly larger and more si)atnlate; a similar one from same locality. Rose et 
at. 1 1822 (US) ; one similar but with leaves a hit wider, from Jalisco, Xayarit, 
Ferris 5729 (US). Various other .specimens from ^Mexico and islands as well 
as several from Chile and one from Peru are .somewhat .similar. We.st Indian 
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inatoi'ial is variable, some rather a})i>roaelniig the above, but not so extreme. 

Tropical American excej^t for occurrence on Hawaiian Islands. lT’obal)ly 
a native i)lant, })erhaps originally brou^uht by birds or curi-ents. 




Figure 6. Introduced plants on northwest land strip. Nicotiana glauca. Cocos, 
and Rrassica in the background. 
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Compositae 

Conyza bonariensis (Linnaeus) Ci'omiuist. 

Lorniin^’ ])ure stands on sandy areas neai* lag'oon, o])posite the landinjj^ 
])laee, and on the northwest side. jMany seedlinj^'s covering* the ground in 
the lattei* stand. Sachet 313 ^ Limhaucjh 9. 

roniinon introduced plant throughout tropics and temperate zone; origin 
obseure, but probably American. ]\Iay liave been introduced by wind l3ut 
moi’C probably by man. 

Eclipta alba (Linnaeus) TIasskai*!. 

Scattered ovei* much of island in mixed hei*baceous vegetation. Sachet 
336, 344: Klaive 1455; 1458a, 1464, 1467, 

American, but generally inti*oduced in the tropics; ]>robably brought to 
( di])perton by man. 



DKIFT SEEDS 

Seeds of land plants brought by ocean currents come to rest on beaches 
all over the world, although perhaps more noticeably in the tropics, where a 
greater number of plants produce large seeds. Drift seeds are found in 
abundance and are of great interest on the ti'opical oceanic islands, esj^ecially 
on the atolls, because a large proportion of the flora is of a strand character, 
and much of it has presumably arrived on the islands in drift. Under special 
circumstances, for instance after unusual weather conditions, immense quan- 
tities of drift seeds may be found on atolls. Such was the ease on Canton 
Island in 1958, where Drs. 0. and I. Degener filled many large bags with seed 
of many s])ecies (personal communication). Usually seeds are common on 
atoll beaches, but repi*esent a limited number of s])ecies. On Clipperton in 
August, 1958, the numbers of seeds and of species found were quite small. 
Yet all membei’s of the })arty were gathering them. Only a few handfuls were 
obtained of the larger foreign seeds. Of course, great numbers of small seeds 
of plants growing on the island, particularly of Tpomoea pes-eaprae, were 
found in the drift. Coconuts also are carried across the lagoon, or perhaps 
around the island, and found in drift. 

After an examination of drift from other islands, and of some of the nu- 
mei'ous books and papers that discuss drift seeds, it appears, as could be 
expected, that the recognizable seeds fi*om Clip{)erton are all of very common 
species; in fact, they ai*e among the most common drift seeds listed by Cuppy 
(1906, 1917), and among those that I'cmained afloat longest in his ex])eri- 
inents (1906, ]). 531). 

While the literature on drift seeds and their importance in plant di.spersal 
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is very rich, j)apers useful in their identifiention are uneoiumon. Tlie most 
useful for the determination of rii])])erton seeds were the studies of (lupi)y 
(lf)0(), 1917), Ridley (1930), and Johnston (1949). The identities su«:»ested 
hy these works were cheeked in the herbarium. The following- were collected 
between August 7 and 20, 1958. 



Palmae 

Several “seeds" or rather bony endocarps ap])eared to belong in this 
family and were sent to Dr. II. E. ]\[oore, Jr., for comparison with material in 
the Bailey Ilortorium. 

Astrocaryum sp. 

One large endocarp belongs to this American genus. 

Cocoid palms. 

Several other endocarj)s belong to cocoid palms fi'om ti*o])ical America, 
but could not be identified. 



Leguminosae 

By far the greater number of drift seeds found on Olii)perton are referable 
to this large family. 

Caesalpinia bonduc (Linnaeus) Roxburgh. 

The rounded gray seeds common on Clipperton and almost everywhere 
in di*ift are of this sj)ecies. 

Caesalpinia major (Medie) Dandy Sc Exell. 

One seed, similar to the above but larger and pale bi'own, belongs here. 

Canavalia rosea (Swai tz) De Candolle. 

Four bean-shaped seeds correspond very well with Johnston ^s de- 
scription of this species. 

Dioclea megacarpa Rolfe ? 

Seeds of Dioclea s]>p., lai'ge circular, biconvex, and smooth with a long, 
thin attachment sear, are extremely common in drift everywhere, and are 
numerous on Clipi>erton Island. They are orange to brown. Tentative iden- 
tifications to species were made with the help of Johnstonh iiai)er. Four seeds, 
larger than the other Diodea seeds, lighter in color and with a narrow attach- 
ment sear may be of this s])ecies. 
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Dioclea reflexa lIookcM- ? 

Seeds of Dioclca are quite varia]}le in size and shape and ai*e not easily 
arrano-ed in groups of similar individuals. ]\Iost of those from Clipperton 
are probably referalde to D. reflexa, but some may be of other species. 

Entada gigas (Ihnnaeus) Fawcett Sc Hendle. 

The lai‘ge, heavy, dark brown snuff-box sea beans are of this sj)eeies. 
The plant is confined to the New World and Africa, but the beans of this 
and similar species are found all over the world. 

Mucuna mutisiana (Humboldt, Bonpland & Kunth) De Candolle ? 

The rounded, minutely hammered seeds of Mucuna spp. of the J/. urens 
group are dark dull brown, with a dark wide attachment scar, sometimes bor- 
dered by a lighter area. Several of those found on Clipperton matched well 
seeds of this species. 

Mucuna sloanei Fawcett Sc Rcndle. 

Many of the Clippei'ton ^lucuna seeds api)car to be of this species. 

Mucuna urens (Linnaeus) De Candolle ? 

One Mucuna seed, larger and flatter than the othei-s, may belong here, but 
the attachment scai‘ is somewhat wider than is described for this species 
by Johnston. 

Strongylodon lucidus (Forster filius) Seemann? 

One black seed, with a long, very thin attachment scar may be of this spe- 
cies. The scar is somewhat mu*]*ower than in the only seed available in the 
heiLarium for comparison. This is a Pacific Islands species and is commonly 
found in drift; if the identification is correct this seed jn-ovides the only defi- 
nite evidence of transpoi't to Clipi)crton of a land i)lant from westwai'd in 
the Pacific. 

In 1056, ]\Ir. Limbaugh collected seeds of Caesalpinia honduc, Mucuna sp. 
and Dioclca sp. on Clii)perton Island. 

Sapindaceae 

Sapindus saponaria Linnaeus. 

A few s]Jicrical ])hu*k seeds of two sizes ajqieai* to belong to forms of this 
species (see also p. 275). Sapindus drift seeds are common but ^Jn scanty 
numljers” (Cu])i)y, 1017, p. 157) in the Caribbean, much less so in the Pacific 
(one was i-ecently identified from Kniw^dok). 
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Convolvulaceae 

Merremia tuberosa (Liininous) Kendlo. 

Two larji’e rounded black seeds, with 2 furi’ows at i'i^lit an^le dividing’ one 
side into 4 sections, and with a lar^e bean-shaped attaclnnent scar on the 
otlier side, were recognized with the lielp of (fU]>])v’s woi'k (lbl7, ])]). 161- 
164). They are abnoianal, sin‘>le seeds of Merremia, re])lacing the usual 4. 
One s])eeimen in tlie U.S. National Herbarium from Haiti, Leonard and 
Leonard 12680, includes such a seed in a wood rose attached to a good s]>eci- 
meu of the plant. The ])lant is American and West African but the abnor- 
mal seeds drift as far as Scotland and the outlying islands and other ]>arts of 
Northern Europe (Oui)i)y, 1917, i>p. 161-164), together with seeds of Mu- 
cuna and sometimes Entada. 

A few drift seeds of some of th(‘ species listed above had gei'ininated. Such 
seedlings of Caesalpinia, Canavalia, Mucuna, and Sapindus are mentioned 
in the preceding enumeration of (dipperton plants. 

rnidentified di'itt trees were seen on the ui)per parts of beaches or beach 
ridges, and indeed have been i‘ci)orted rc])eatedly since 1711. One such tree 
contained a piece of volcanic rock embedded in its root system. 

SUMMAKY OF IMl VTOOEO( JKAPIIICAl. RELATIONSHIPS 

rii])})erton Island, the loiie atoll of the Eastern Ibicific, much nearer to the 
American mainland than to the nearest Pacific Islands to the west, has long 
inti*igued biogeogra})hers. ( Collections of marine animals and plants have re- 
vealed that both an American and a substantial Indo-Paeific element are rc]i- 
resented in its fauna and flora. The pro])oi*tions vary from gi'oiip to grou]) and 
cliange as each gTou]> becomes better known. Prior to recent collecting, the 
zoogeograiddc peculiarities of the atoll had been discussed on the basis of tbe 
molluscan fauna by Hertlein and Emei'son (1958). Ekman (1953) occasion- 
ally refeiTcd to Clip])erton in his general discussions of the trojiical Pacific 
marine faunas. 

A better understanding of the biogeogra])hic relationships of (cppperton 
Island, based on more thorough collecting and correlated with inci'eased 
knowledge of the ocean around it, was the principal object of the biological 
survey of 1958. Only a few of the animal groups have been identified and 
their geographic relationships discussed. Allison’s study of Conus (1959) 
may be mentioned especially. No doubt the zoological work when com])leted 
will confirm and define more ])recisely the dual origin of the small atoll’s 
fauna. 

The small algal flora, which has been studied l)y Taylor (1989) and Daw- 
son (1957, 1959), can be looked u])on as the ultimate attenuation from west 
to east of the Indo-Pacifie marine flora, with small admixture of American 



2S4 



CALIFORNIA ACADEMY OF SCIENCES [Puoc. 4xii Skr. 



species. Dawson (1959, p. 5) writes: “The floral composition is almost en- 
tirely of species tliat are common and widely distributed throug’hout the 
Indo-Pacific region . . . the very low degree of s])ecies diversity, even for 
Pacific atolls is remarkal)1e." 

Unfortunately, the land plants are rathei' disa])])ointing as a source of 
information, foi* the vascular flora is very small and a number of species are 
certainly, others ])i‘obably, of human introduction. ]\[any of the remaining 
])lants ai*e ])antropie in distribution and could have come to the island from 
any direction. Some, such as II cUotropium cnrassavicum, the sedges, and 
pei-haps Portulaca oJeracea, are native and probably came from the east. The 
]>alm “seeds’’ in the drift undoubtedly came from tropical America. 

The lagoon phanerogams, and ])erhaps some algae (Proctor, 1959), were 
most likely l)i*ought by migrating birds that travel along generally north and 
south flyways and seldom, if ever, visit central Pacific islands. 

None of the species in the Cli])perton land flora can unequivocally be re- 
garded as having come from the Indo-l^acific region. In fact the complete 
absence of veiy widely distributed Ihmific ])lants that are found on a great 
many atolls is extraordinary. Scaevola sericea, for instance, is known on 
islands, especially atolls, f]*om the Tuamotus to the Hawaiian chain and fi*om 
the western side of the Indian Ocean to Christmas and Henderson Islands. 
Of almost ecpially extensive occurrence are T riumf etta procumhens, IHsonia 
(jramlis, Tounicfortia argentedy Leptunis repens and many others. All the 
s])ocies just mentioned tolerate seasonal dryness rathei* well and could cer- 
tainly live under the climatic conditions of Clipperton Island. Scaevola and 
Touniefortia are ])robably disseminated in drift, the others by birds. Evi- 
dently Ekman’s East Ihacific Barrier (1953) is even more effective for land 
plants than foi* marine algae and animals. The present fragmentary state of 
the knowledge of the distribution of tei'restrial non vascular ciypt ogams, as 
well as the ]>aucity of the known flora and lack of determinations in some 
groups, make speculations as to their ])hytogeography at present futile. 

Tliere is reason to believe, as will lie shown below, that the present flora 
of Cli])perton is of very recent origin and one inight speculate on the ])Ossible 
])resence of an Indo-Pacific element in the original flora. Howevei*, we know 
that native trees have nevei* occurred on the island in 250 years of recorded 
histoiy, and therefore, that a number of veiy common Pacific atoll s])ecies 
have never grown on it. We may nevei* know whether any herbaceous l^acific 
species were ever present. 

Man has already had much iri-eversilile influence on the ecology of Clip- 
perton. Still, the island continues to form a valuable small lalioratory and 
])eriodic I'csurveys will be very fruitful, even in the study of the meager land 
flora, if the island remains uninhabited and is preserved from further 
interfereuce. 
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TABLE I 



PossiUKE Means op Tkanspout of Land and Lagoon Plants 

Natural means : 

: Wind ; Drift : On birds : In birds : 


5 TO Clippeuton Island 
Human agency 

Accidental : Deliberate 


Funsi 


; ? : : 








Lichens 


: ? : : 








Microscopic algae 


. 9 




9 1 




Char a 




9 


9 • 




Mosses 


: ? : : 








Potainogeton 




9 


9 1 




Uiippia 




9 


9 . 




Najas 




9 


? ; 




Cenchrns 




9 




? : 


Dactyloctenium 








? : 


Eragrostis ainabilis 








? : 


E. ciliaris 








? : 


Eleocharis geniculata 




9 


? : 




E. inntata 




9 


? : 




Hemicarpha 




9 


? : 




Scirpns 




9 


? : 




Cocos : : : : : : x 


Portulaca 


: ? : : 


9 




? : 


Brassica : : : : : : x 


Phaseoliis 








? : ? 


Phyllanthiis 








? : 


Sida 








? : 


Corchoriis 


; ? : : 






9 


Waltheria 








? : 


Ipomoea pes-caprae 


: : x : 




? : 




I. triloba 








? : 


Nicotiana : : : : : : x 


Solan 11 in 






? : 


? 


Heliotropiiim : : x : : : : 


Conyza 


: ? ; ; 






? : 


Eclipta 


: ? : : 






? : 
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mSTOl^Y OF VEOETATJOX 

AVhile no record lias lieen fonnd of the discovery liy dohn riijiperton of 
the Eock and Island that liear his name, it is generally lielieved to liave oc- 
curred in 17()o, during this ]>ii‘ate's crossing from Pern to Fhina, of which 
tliei*e is no availalile account. The island may have Iieen known eai-lier to 
Spanish navigators, although it lies far south of the galleon routes across the 
Pacific: unsatisfactory accounts and ]ioor determinations of coordinates make 
it very difficult to identify many of the islands marked on ancient charts, and 
it is unlikely, in any event, that any recognizalile description of the island 
wi‘itten before 1705 will lie discovered.’’ As far as known, then, the written 
history of Olippeidon Island begins on A])ril 3, 1711, when two small PA‘ench 
ships, Iai Prinresse and La I)eco}tverte, happened upon it (France, 1912). 
The Ca])tain of La Dccouverte, Michel Du Bocage, and a jiassenger on La 
Princesse^ ]\[r. De Prudhomme, wrote in their ship log and personal diary, 
respectively, excellent brief dcscri]itions of the island and its Eock; it was 
named He de la Passion, as Apill 3 was (food Friday. The coordinates fit, as 
do the descriptions and a small sketch map (although this is wrongly ori- 
ented) furnished by ^h\ De Ih'udhomme. There is no mention of openings to 
the lagoon, and none is indicated on the sketch, lint the shi]>s may not have 
come close enough to see them, if they existed then. Both writers mention 
low biaish as the only visible vegetation of the island, and note the presence 
of large dead drift ti*ee tninks. De Pnidhomme used the word ‘A-aqiiettes” 
which brings to mind Opuntia. Species of this cactus gi*ow in the Eevillagi- 
gedo and Galapagos Islands and could have occurred on Clipperton. 

The first recoi'ded landing on the island took place over a hundred years 
later (in August, 1825), as a result of which a more detailed account of its 
vegetation and flora was published (]\Ion*ell, 1832) : “ft ]>roduces a little 
shrubbery and some coai'se grass, among which 1 think fresh watei' might be 
found by digging. . . . Among the few vegetal)le ])roductions of this island we 
found a plant I’esembling sarsapaialla, which badly ])oisoned several of the 
ci*ew who handled it.” 

Sir EdAvard Belcher who sketched the first ])ublished map of the atoll as 
seen fi‘om the masthead of IIMS Sulphur in ^lay 1839 (Belcher, 1843) noted 
the absence of ti-ees (excc])t foi‘ large drift trunks) and remarked that the 
noi'th side seemed covei*ed with something like gi*ass. 1 lis maj^ and description 
indicate two openings into the lagoon, one at the north end of the northeast 
coast, and one southeast of the Eock, at the head of what is now Eock Bay. At 
the present time, these ai*eas ai*e relatively low, fi*ee of elevated consolidated 
rock and formed of coral sand or giTivel; therefoi*e they correspond well to 
])ossible sites of foianei* oi)enings. 



5. For a detailed account of the known history of Clit)pert m, see Sachet. 1960. 
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Tlio next well known visit to the ishind was that oi* Victor le Coat de 
Iverve<>nen, who took ])ossession of it for the French Fmpii*e on Xoveniher 17, 
1858 ( F i*ance, 1912) . Several very difficult landings were made by swimming 
part of the way to the coast, and in his manuscript I'eports Le Foat de Iver- 
ve«i‘uen ^ave detailed descri])tions of the island, accom]iani(‘d by a sketch map 
and di'awiiyus of the Hock, lie saw no trace of vegetation, but noted immense 
numbers of land ci'abs and birds. The lagoon was closed and its watei* salty, 
but how much so is not said. 

Lt. Oi'iswold visited Flipperton in August, 1861 (Pease, 1868) and found 
the lagoon closed, its water potable,'' much dilftwood on the beach, 

but no vegetation: ‘M did not find the least sign of vegetable life upon the 
island. The only plant seen, givnv in considerable quantities in the lagoon. 
wlii('h 1 ])idled out of the water, where it was gi*owing.’’ 

One might be tenq^ted not to take these remarks literally. Vany non- 
l)otanists will re])ort an area as totally devoid of vegetation just because there 
are no trees and tall bushes and what little herbaceous vegetation is present 
has not interfered with theii* walking or other activities. However, in the 
J890's the riii)perton Island ])hos])hate deposits (called ‘‘guano’’ by most 
authors) brought many visitoi*s and even residents to the island, and ac- 
counts, both casual and scientific, became inoi'C numerous (Anonymous, 1893, 
1897, Mexico [1911], Snodgrass and Heller, 1902); even ]du)togra])hs ai*e 
available. 

All these accounts im})ly or renuuF that there was no vegetation on the 
island at that time, and tlu^ ])hotos (AVharton, 1898, Alexico | 1911] ) do not 
show any. In his inanuscriid diary, made available to me through the cour- 
tesy of Professor H. F. Maude and witli the authoidzation of Airs. Sydney 
Aids, -John Arundel, who visited the island in August, 1897, indicated that 
there was no natural vegetation. 

Snodgi*ass and Heller, two Stanford students who collected birds and 
other animals in November, 1898, wrote (p. 502) : ‘‘No land ])lant is native to 
the island, and the birds and crabs are everywhei'e so abundant that no plant 
could possibly grow there unless ai*tificially protected." Dr. Snodgrass (con- 
vei'sation, 1960) confiimied this statement, but told me that the guano workers 
had a small enclosed gaixlen. 

In the decade following 1890, both coconut palms and pigs were intro- 
duced on riii)perton. A ])hoto ])robaI)ly taken in 1897 (Alexico [1911], fig. 4) 
shows two small, healthy-looking juilms, growing in a squai*e enclosure per- 
hajrs 30 to 50 cm. high, and in front of them two large pigs. A long shed, 
])i‘obably where the ])hos])hate rock was ci'ushed and dihed, forms the l)ack- 
gi'ound of the ]dioto. At that time the settlement was on the northeast side 
(F.S. Hydrographic ehail no. 1680, 1897 ed., Biatish Admiralty chai4 no. 
1936, 1898, 1899 eds.) ]iear the j)i*esent Naturalists' Fanqu and the first coco- 
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nut palms shown in the jihoto were planted thei*e. tt is not known whether 
the present small ^‘ronp of }>alms in that location dates from that time, oi*, as 
seems more likely, was replanted from the later, larg'er »‘i‘oves of the south- 
west coast. 

Desjnte political stoians, ])lios])hate collecting* continned in the beginnings 
of the 20th century. In August, 1905, tiie Schooner Academy of the Califor- 
nia Academy of Sciences visited the island. Slevin (1981, 21) wrote of that 

visit: ‘AVe found riip])ei*toii to be a i*eal coi*al atoll wdthont a sign of vegeta- 
tion with the exception of a lone cocoanut palm growing by the house of the 
keepers and bearing about 20 nuts." The scientific party noted the abundance 
of land crabs. Absence of vegetation and asti'onomical numl)ers of land crabs 
are also recorded in a pictnrescpie newspai>er account by Edwords (1906). 
“Land ci*abs litei*ally infest the island, in countless numbei's, getting into 
eveiwthing unprotected, eating anything soft . . . they eat all the green ]dants 
and even burrow to get at the seeds . . . 

“The Pacific Islands Co. brought a shij) load of soil fi'om the Jiiainland to 
make a garden. It was spi'ead and seed i)lanted. Next morning the ]dace was 
i*ed with crabs, and not a vestige of seed or loam remained.’' Tie goes on to 
describe how the garden was later replanted “on stilts” and visited by means 
of a short ladder which had to be removed every time, as the crabs could climb 
it. With enough such precautions the garden floiu*ished. 

At the time of the fi]*st World War the island ])hos])hate digging was dis- 
continued and after the dramatic rescue in 1917 (Perrill, 1937 ; iMorris, 1934) 
of the grou]) of women who had been stranded thei*e for sevei'al yeai*s without 
supplies, the island was abandoned to the ])igs, birds, and crabs. Captain 
Perrill’s navigator, K. E. Kerr (Morris, 1934) mentioned gi*eat numbers of 
birds and “millions of ci*abs" but added “no gi*ass grows on the entire island.'’ 
Tliere is no information on conditions between 1917 and January, 1935, when 
the Pi*ench training ship Jeanne d'Arc visited the island to repossess it for 
Ei-ance, to whom it had been awai*ded after international arbitration a few 
years befoi*e. The descriptions of the island at that time, and the ]>hotos 
(Anonymous, 1935, La Veyrie, 1935, Cauthier, 1949, Lacroix, 1939), indicate 
that the vegetation was generally similai* to what it is now: a spai'se cover of 
spiny gi’ass and low thickets, a creej)iiig jdant {Ipomoea) giving the island 
its light green color, and several groups of flonrishing coconut palms. The low 
thickets, as well as ^Morrell's “shi*ubbery” probably refei* to the ty])e of 
suffrutcscent herbs now common on the island. 

To summarize: in 1711, 1825, and probalJy 1839 the island had a low 
covei* of snffrutescent and/or grassy vegetation. By 1858 this had disap- 
])eared and between 1893 and 1917 was still nonexistent. In 1935 the low 
covei* had re-established itself and it has ]>ersistcd to the present. How the 
vegetation disappeared, why it did not re-estal)lish itself for decades, and 
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how it oveiitiinlly did ai'O the i)rimdj)al questions. They eaii only be answei'ed 
by eonjeeture. 

Such a possible reconsfrortion folloo's: 

AVe have no 1 ‘eason to distrust Du Boea^e and I)e Prudhonnne, nor ]\Ior- 
rell, in tlieii‘ mention of vegetation; indeed, except for ]\rorrell s sarsaparilla 
(see Miicuna sloanei, p. 275) their descriptions fit remarkably well what can 
be oljserved on Clipperton today. AVe do not know, of course, when the crabs 
came to the island but very likely they were ali‘eady paid of the scant island 
fauna in 1711 and 1825. Even if they appeared later, it is difficult to believe 
that they could have destroyed entirely the natural vegetation of the atoll. 
AVhile island biotas may be considered as unsaturated and unusually vul- 
nerable to introductions, it seems unlikely that the land crabs would suddenly 
completely upset the eeologieal balance of an island. 

hand crabs and/or hermit crabs are a normal comi)onent of atoll faunas 
and even in othei* treeless islands (such as the central Pacific atolls) they do 
not habitually succeed in eradicating vegetation, oi* in inhibiting its reap- 
pearance. 

More probably the vegetation seen by the French navigators, Mori'ell and 
pciFaps Belcher, was largely destroyed by a catastrophe and the crab popu- 
lation eating it as fast as it grew l)aek, prevented its I'c-establishment. The 
catasti*ophie event may well have been the storm that closed the lagoon oj)en- 
ings. At that time storm waves may have washed over much of the island 
and killed most of the j^lants. If the stoian occuri*ed aftei* a dry s])ell, when 
the vegetation was mostly dry and many plants dead, the destruction would 
have been even easier. Both dry spells and stonn waves are known to occur 
not infi*equently on the island. 

Pe-establishment of the vegetation may also have been retarded somewhat 
by an inci*ease in the numljei* of birds and later by the exploitation of phos- 
phate, which consisted in sci‘a])ing off the surface of the land, a process not 
conducive to the establishment of a plant cover. 

AVhat then happened to bring Ijack a better equilibrium between flora and 
fauna? A^ery ])ossibly the introduction and multiplication of pigs. At the 
time of our visit in 1958 there were 58 of them on the island and from an 
examination of their droppings it was obvious that they ate ci*abs. Ceidainly 
the ci‘abs were not as numerous as they had been at the turn of the century, 
and they found enough to eat around the island so that they nevei* were a 
pi'oblem in the camp. The pigs may have eaten enough of them, after the 
island was abandoned, to give the vegetation a chance to take hold. By that 
time the flora had been increased by various inti*odueed species. 

Tn 1958, all pigs were killed, because they molested the birds. 
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What will happen next eannol he predicted, but is of gi*eat interest and 
obseiwations should be made at eveiw oi)])oi*tunity. 

As late as 1917, the very end of the ^[exican settlement, no vegetation was 
obvious to a visitor, but sources of inti'oduced seeds fi*om which the modern 
vei>etation developed ])robably date back in part to the AFexican cam]). They 
had a e;ai*den and very likely the su])ply ships bi*ou^ht weed seeds i*e])catedly. 
The crews of fishiu”- l)oats who often stoj) foi* brief visits may have carried 
some weeds to the island. Various plants wei*e observed in 19‘15, and in 1938 
(^cjichrns, Ph ijllanthus, IIcliotropiiDn, SoJan um, and Ipomoca pes-caprae 
were ^-rowino- on the island. Brassica is recognizable on the 1943 ]>hotos. T^. (1. 
Taylor (1948) mentioned spiny .u’rass | fV?n7/ra.s] , bright green creeper \lpo- 
moea], bushes near the Rock and clumps of wild tobacco, also a green plant 
the leaves of which could be eaten as vegetables [probably Brassica], and 
great masses of weeds in the lagoon. He was on 0]i])])ei*ton in Septembei' and 
Octol)er, 1944. 

In December, 1944, a small weather station was established on Cli])])erton 
by the U.S. Navy, and it remained in operation until October, 1945. The men 
had a garden ( Denniston, ])ersonal communication) and ])lanted some coconut 
]>alms in i*ows as an avenue between the two lines of (]uonset huts. The ruined 
station is on the southwest side, in the large coconut grove. Great quantities 
of equii)ment, ])acking material, and evidently seeds of garden ])lants and per- 
ha])s even soil were brought to the island and very likely some of the weeds 
now found were introduced during that period. The U.S. Forces accidentally 
distiabuted many weeds in the ti' 0 ])ical Ihicitic Islands, whei*e, in some cases, 
the dates of the introduction can be i)in])ointed with gi*eat ])recision (Fos- 
berg, 1957). 

Since the station was abandoned, many fishei-men, salvagei's of abandoned 
equipment, and others have visited the island, as have ci'ews of French Navy 
shi])s and of course ])ai*ties of scientists. Ghance inti'oduction of weeds may 
have taken place during any of these short visits. All the while winds, cur- 
]*ents, and bii*ds are continuously bringing seeds, sonu' of which germinate, 
and a very few of which may become established. 

PRESENT (CONDITION OF TILE VEGETATION 

The flora of Glipperton Island livSted above does not include any ti'ees or 
shrubs except the coconut, and the vegetation, except for the small groves of 
introduced ('oconut ])abns, is very low, mostly a few decimetei's and often 
only a few centimetei*s high. While there are some bare ])laces, the vegetation 
is mostly distributed rathei* eveiily over the sui'face of the island and the 
('OV(u* is ('om])lete over large areas. 

AFost of the vegetation cannot be easily divided into well-defined types, 
and fails to reflect the varying characteristics of the substi*atum as might moi*e 
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inatiive vegetation. Tliis is not too siirprisinju' if we are rio-ht in thinkin.L*' that 
tliis vegetation is less tlian oO years old and if we eonsider the ])ioneer nature 
of inneh of the weedy llora and tlie profound distnrbatiees to wliieli tlie island 
has been subjected in the recent ]iast (i)i^s, ])hosphate scra[)in^-, storms, occn- 
pation dni‘in”‘ Woi’ld Wai* 1 1, etc.). 

The main veg'etation ty])cs oi* ])lant commnnities discernible witliont de- 
tailed cpiantitative ])hytosocioloi>ical analysis are desciabed below, as tliey 
were observed in Aiionst, lho8, with as much ex])la nation of their habitat 
relations as the data at hand will i)ermit. 

Coconut groves. Only a very small fraction of the total land ai*ea is occn- 
I)ied by coconut ])alms. They form one large grove, two small groui)s of a few 
])alms, and a number of isolated single palms with thickets of seedlings. The 
large grove, on the southwest side of the atoll, along Cincer ibiy, consists of 







Figure 7. Air view (1957) of main part of the coconut grove on southwest side 
of the atoll. From left to right: ocean, reef flat (with trace of a ruined pier), beach 
and beach ridge, land strip, lagoon. The ruins of the U.S. Weather Station are mostly 
hidden in the palms. Low open mixed herbaceous vegetation, with Iijomoea vines 
forming mat along lagoon shore and creeping across land strip at lower right. 
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sevei*al ^Toups of trees separated by small open areas and by the mined build- 
ing's of the American weather station (fig. 7). The larger and perhaps older 
grou]i of trees is immediately south of the station; the ])alms grow so close to- 
gether as to form a eom])lete canopy, i)i*oviding such dense shade that there 
is no nndergi‘owth of other flowering plants. AValking between the trunks is 
easy except for climbing over the litter of fallen fronds and ])iles of nuts. The 
gi'ound is covei'ed by a thick layer of partially formed humus resulting from 
the decomposition of the litter. Winds are little felt inside this group of trees 
and presumably the interior is also protected against salt-spray. A few of the 
palm trunks are bright green with some algae or lichens and a moss, Octohle- 
plutrnm aJhidum, that forms a mdwork of little star-shaped plants. A few 
fungi of the family Agaricaceae grow on dead wood. These cryptogams are 
the only plants to be seen within the palm grove. 

South, north, and east of this main group of trees, but still a part of the 
grove, are smaller clum])s of palms surrounded and intermixed with young 
trunkless palms and seedlings of all sizes. They form quite impenetrable 
thickets. Adjoining and to the north of the main group, two rows of obviously 
planted palms form an avenue between the two rows of ruined quonset huts of 
the American station. Other palms around the buildings may also have been 
planted. All these palms look very healthy, bearing numerous great green 
fronds and many inflorescences and bunches of nuts in all stages of develop- 
ment. The mature nuts are (^uite large. ]\Iany birds, great frigates, fairy 
terns, and common noddies nest on the fronds and inflorescences of coconut 
palms and trickles of guano are everwhere; however, here they do not seem 
to damage the palms. 

Along the narrow east face of Clii)i)erton Rock is a small open grove of 
eleven palms, with seedlings and si)i*outing nuts, and with a decapitated dead 
trunk and several rotting stumi)s. A few lichens and fungi grow on some of 
the trunks and on dead wood. The litter is like that in the main grove, l)ut 
less abundant. Again thci*e is no undergrowth, ])erhaps because the pigs 
trampled and l)urrowed much in tliis area. Sea bii*ds nest all over the ])alms, 
on the fronds, on the inflorescences which they crusli and destroy, even on 
the root system of a tipped-over palm. These palms ai*e much damaged by 
this activity and perhaps by other factors, and do not ])car as abundantly 
as the others. 

On the northeast part of the atoll, a small grouj) of 5 palms (fig. 10) and a 
number of seedlings mai*k Naturalists’ Cam]) and one more tree grows a short 
distance away on the lagoon shore. As mentioned earlier, the first ])hosphate 
diggers’ houses and sheds were in this geneinl area, and the first coconut 
palms were planted on this side of the atoll. A thick blanket of Jpomoca pes- 
caprae covers the gi'ound under the ])alms, which are not very tall and bear 
some nuts and infloi'escences. 
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A tew isolated palms are scattered around the coral rini>‘. There are two 
north of the main grove, on tlie lagoon shoi*e at the base of North IMncer, two 
others some distance from each other soutli of tlie main grove, and one (fig. 
6) on the lagoon shore opposite the Hgg Islands. One more ])alin seen near 
Oreen Point in 1956 and 1!)57 was swept away by the stoian which hit the 
northeast coast in late 1957 or early lf)58. One of a number of drifted nuts, 
Iiowever, developed a seedling al)out 2 m. tall on the southeast side. Tlie iso- 
lated iialms near the main gi*ove may have been planted bnt the othei's must 
have grown from nuts drifting across the lagoon or around the atoll after a 
storm. The isolated palms are healthy and bear many nuts, and are sur- 
rounded by thickets of seedlings and young palms. 

Visitors to the atoll like to carry around germinated nuts and a number of 
seedlings were taken from the large grove to the northeast side in Septem- 
ber, 1958. 

i\liXED HERBACEOUS VEGETATION. The pioiieei* nature of plant life on Clip- 
perton Island is evident from the fact that by far the greatei* part of the land 




Figure S. Mixed herbaceous vegetation on northwest land strip. Arrangement of 
plants in lines. The most conspicuous plants are Sida, some Cenchrus and some vines 
of Ipomoea pes-caprae. 
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area is covered l)v an ill-defined, variable assemblajic of weedy s])eeies form- 
inti’ a loAV <>rassy or brushy cover. This is best develo])ed on the noi'thwest side 
of the land strip (fio's. 4, 5, G, 8, h). It is from this area that this ve^'etation 
ty])e is described in detail below. Its extensions elsewhere and its variants or 
derived disei*eet sub-units can be studied latei*. 

On the northwest side, the nio.st abundant species are Cenchrus cchinatus, 
Si(Ja rliomhif olia, and Corchorus aestuans. They form a cover up to 30 em. 
tall, with an admixture of such othei* plants as EcHpta, PJujUanthus, and 
Solannno and locally the much taller Brassica juncea 4). Over lar^e 
areas the cover is eom])lete but some places are open oi* bare. The j)lants are 
often densely intei*mixed. A very eiu’ious feature of this vegetation is its 
arrano-ement in lonj^* narrow parallel lines (fio\ 8) that roughly follow the 
shores of the land strip. This striated effect is very striking on aii* ])hotos. On 
the ground, what may be seen are long narrow lines of taller, thickly packed 
plants, mostly of ^^ida and Corchonis, alternating with moi’e open areas of 
lower vegetation. The substratum appears the same, with loose pieces of coral 
covering much of the soil. Occasionally, however, the ground foi'ins slight 
fun’ows and ridges like windi’ows. It is well known of course that the same 
plants will grow tallei', or in a slightly different arrangement, wh(‘re the soil 
is dec])er or the substratum of a different texture, and thus reveal invisible 
and unsns])ected characteristics of the ground. The only ])lausibh' explana- 
tion is that the ]dants thus follow hidden features, including i)robably the 
trenches, now filled in, along which the phosphate workers scraped the top 
phosphate-rieh rock. xVrundel in his diaiy (see p. 287) several times mentions 
trenches, resulting from earlier ])hosphate collecting, which he observed on 
the west and northwest sides. Digging a cut ])eri)endicular to the lines of 
plants woidd have I)cen most interesting but unfortunately was not feasible. 
The arrangement of ])lants in this mixed herbaceous vegetation otherwise 
seems to be quite random, except for the few vaihants discussed below. 

This part of the land strip is the widest and highest and appears least 
likely to be distiirbed by storm waves. It is hei'e that the curious ‘Trunks” of 
Ipomoca pe^-c(tprac (fig. 5) which must be many years old are gi’owing (see 
p. 277). Ilei’C also, t^olanum nigrum seemed to be coming back to life: indi- 
vidual plants, in August, 1978, showed shoi’t new leafy stems inside a sort of 
“basket” of taller white dead twigs (fig. 9). The few leaves of Nicotiana (fig. 
G) also looked like new growth. x\ll these taken together s(‘emed to indicate 
that the island had only recently recovered fi'om a severe dry season. The 
annual (^fuchrus ])lants ])i‘obably die during that season, and indeed large 
ai’eas of dead plants were seen, but there, little new growth had develo])ed as 
yet. Many of the othei* plants in this area also seemed to l)e recovering from 
the vicissitudes of a diw s])ell. 

The mixed herbaceous vegetation that is best developed on the noi'thwest 
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P^igiire 9. More evidence of periodic dry weather on Clippertoii Island, northwest 
land strip. Plant of Solauum nigvum with white dead branches and shorter new 
stems. 



side of riipporton Atoll eoiitimies around along* the southwest land strip but 
Iteeomes generally imieh lower and sparser. The ])lants are often only a few 
eentiineters high and form a sort of turf, llowev^er, in tlie main ])alm grove, 
lietween the groups of trees and the (pionset huts, a few stands of t^ida and 
Brassica reach 1 m. or more in lieight. 

The s])eeies forming this vegetation do not grow on piled up coral gravel 
and the landward slope of the ocean l)each ridge is mostly free of them. How- 
ever, the top of the ridge is deiiressed in a shallow longitudinal trench where 
finer material may have accumulated and where mixed herbaceous vegetation 
forms a low continuous cover, with Cenchnis and Corchonis esi)ecially abun- 
dant. Inland from the ridge, a compacted road made by the tracked vehicles 
of the American Weather Station is covered with a low grassy vegetation. 

Near the southern corner of the atoll and at the base of the Hook, the vege- 
tation is mostly very si)arse, with mucli ground ex])osed, and the mixed herba- 
ceous ty])e is rc])resented hy scattered clumps or short lines of Sida and So- 
lanum (fig. 12) and small i)rostrate plants of II ehotr opium. 
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Around the base of tlie Koek, the mixed hei'baeeous vej-^etation a^-ain in- 
cludes a low grassy component, and taller plants of Sida and ^ohnnwo Alon^ 
the east faee of the liock, just outside the coconut grove, CorcJwrus, Sida and 
Solanmn form a large ])atch more luxuriant hei*e than elsewhere on the island 
and up to 1.5 m. tall. 

Along the Isthmus and Thumb ])eninsnla, the eovei* of mixed herbs is veiy 
low and foians a mosaic of grassy areas and ])atches whei*e Corchorus and 
l^ida are more abundant. Along the south side of the Istlunus, a pig trail was 
very notieeable through the gi*asses. 

The tnixed hei*baceous vegetation that extends more or less com])letely 
along the noi'th, west, and south sides of the atoll becomes less obvious along 
the east side, where it foians small discontinuous patches interrupted by bare 
ai*eas or other vegetation, or is replaced by its own variants. 

Variants of mixed herbaceous veoetation type. In some areas, the mix- 
ture of speeies foianingthis ill-defined vegetation may contain up to 15 species, 
in varying amounts, but with uo obvious dominants. Elsewhere some sjmeies 
become more eons])icuous, oi* fewer plants are found growing together. In ex- 
treme cases, patches of single species may he found. 

Cenrhnis echinatus variant. CencJirus echinatas is almost always pre.s- 
ent in the mixed herbaceous community. In some areas, such as near the north 
corner of the island, or some ])a]‘ts of the east side which have l)een recently 
disturbed by storms, it is the dominant plant in a vegetation of a feAv species, 
or may even occur alone. Patches of pure Cenchnis may be large areas of 
di“ied, dead-looking plants, oi* small areas of tall, green, luxuriant plants. 
These patches oecur principally on areas of gravel that have suffered recent 
disturbance. Cenchrns behaves as an extreme pioneer in these bare spots, 
germinating readily, growing rapidly, and maturing seeds early. Being an 
annual it may die when the next di*y ])eriod occurs, giving other less abundant 
perennial species a chance to inci*ease and produce a more diverse vegetation 
in the next and later growing seasons. 

IleUotrojmnn cnrassavicnm and Coiiyza honaviensis variants. These are 
the only two species of the mixed hei'baeeous vegetation that obviously ])refer 
a certain type of substratum. Wherever there is a sandy area, they may be 
present in the mixed vegetation. Where the sandy areas are extensive, they 
may form ])ure patches. It is not known how stable these pure vegetation 
ty])es may be; perha])s they are relatively short-lived. 

Pure II eUotropinm vegetation is best developed near the east corner of 
the island, a little south of the landing place. There a Ioav, rather flat sandy 
ai'ca is covered with these bluish-gray ]flants only a few cm. tall. Other 
smaller patches of pure II diotr opium oe^ur elscAvhere. 
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Pure Conijza honavirnsis vo«(‘tation occupies, on the norl Invest side of the 
laiidstrip, a rather flat, sandy area, ('onijza plants hei*e form a dense stand 
50 ein. tall, with an abundant around cover of small seedlin^-s. Another inneh 
smaller pateh grows on the northeast side, op])osite the landing place, near 
the lagoon. 

Ipomoca pes-eaprae type. A little north of the landing place on the north- 
east side of the atoll, the whole width of the land sti'ip is eovered by a blanket 
of the beaeh morning glory, Ipomoca pcs-caprae. In August, 1058, the vines 
were blooming abundantly and also bore fruits of different ages, ineluding 
mature ones. The long thick vines, with their eharaeteristically “goat-foot 
shaped” leaves, bright green and slightly sueeulent, spread in all directions 
and generally eomi)letely hide the ground. Between the wrecked LST and 
Naturalists' Camp, the wrecked and abandoned boats from the LST that lie 
on the land strij) are almost com])letely smothered by the ]nii’]flish ])ink- 
flowered vines. This coast-to-coast blanket extends north j)ast Naturalists' 
Camp for some SO m., then cjuls abruptly. The lagoon shore, along this area, 
is a low rocky cliff 1 to 1,5 m. above water level, and the Ipomoca mat extends 
to and over the cliffs. On the ocean side, ei*osion has recently caused the edge 
of the land to recede and dead and liroken vines hang over the low cliffs form- 
ing this edge. On the jfliotos taken in November, 1957, the vines can be 
clearly seen ci‘eeping down towai'd the beach and the present condition is no 
doubt a result of the 1957-58 storm {cf. p. 257). 

Beyond the Ipomoca blanket this stoian had laid coral gravel oi’ sand over 
the whole land strip and there is no vegetation, except a few isolated Ipomoca 
vines, which, together with a few clum})s of CnichruSy may indicate the begin- 
ning of the revegetation process (fig. 2). At the north end of the devastated 
area, Ipomoca is again ])i‘esent all the way across the island for a short dis- 
tance, then gives way to the mixed herbaceous ty])e ovei* most of the width of 
the land strip. 

Along the entire noi’thwest side of the island and around to Pincer Bay 
the vegetation of Ipomoca eovei*s the low i*oeky cliffs of the lagoon coast and 
extends varying distances inland from the lagoon edge. In jilaees it forms a 
very dense layer of vines, 0.50 m. thick or more, that makes for slow walking. 
From this wide belt, some plants occur oceanward into the mixed herbaceous 
type, where the large “trunks” were seen (tig. 5) and whei*e long vines creep 
among the other vegetation. Near the lone palm of the northwest side, the 
Ipomoca blanket is mixed with the thinner stringy stems of a bean, Phascohis 
adcnanthus. The two species compete for this area and in places Ipomoca, in 
others Phascolus, aiipears to be winning in the struggle. 

Near Pineer Bay, the Ipomoca type continues along the rocky lagoon coast 
while some vines cross the rattier dry open land strip to the old weather sta- 
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tioii (fig. 7), where they form douse oamoiiflage over some the ruined build- 
ings, over some ])iles of sand, over phosphate rook, and over pai'ts of tlie 
ooeanside coral i-idge. 

South of the Bay the Ipomoea mat follows the rocky lagoon coast. Where 
the coast is very low, this type is replaced by sedge marshes. It is alisent, for 
instance, in the area of the Hook. There arc only two small patches on the 
Isthmus and a large one on the other side of Rock Bay, on the narrow south- 
east land strip. 

Along the low southeast side of the atoll, this vegetation occurs again in 
close proximity to the sedge marshes (hgs. 10, 11). The narrow sand banlv 
that separates the marsh from the lagoon is covered with a luxuriant growTh 
of IpomoecL On the other side of the marsh, landward, a low flat of black 
mud is criss-crossed by dead Ipomoea vines; landward of that, on slightly 
higher dry ground, a belt of live vines forms the typical blanket as seen else- 
where. The same pattern, but on a smaller scale, was seen also near Green 
Point. 




Figure 10. Vegetation of lagoon shore east side of Clipperton Atoll. Looking 
northwest toward Naturalists’ Camp. Beds of Eleocharis mutata in ponded depres- 
sion, center right. Ipomoea pes-caprae invading low sand bank. Masses of plant 
debris at edge of lagoon. 
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figure 11. Same as figure 10. looking southeast. 



The imulllats may have lieen imimlated on the oeeasion ot‘ a storm and the 
watei* ])onded beldnd the bank may have stagnated long: enough to kill the 
vines. Some other plants are growing' among the dead vines on these open 
flats, mostly small, scattered s])eeimens of Porfulaca olcracca and, near the 
landward edge, If eliotropium. 

(Ji’eat (piantities of seeds of Ipomoca are present in the drift in various 
])arts of the island, es])ecially in the sandy area south of the landing ])lace, 
where many have germinated and formed seedlings and short vines. The 
large caterpillars of the morning glory sphinx {ller^e cin(/nl(tta) were ex- 
tremely numerous on the luxuriant Ipomoea vines in August, 19o8, and had 
entirely defoliated large areas by September (Dr. A. S. IJambly, personal 
communication) . 

Sedue marshes. In low wet ]>laces, generally along the lagoon shores, 
.sedge marshes ai'e very cons]ucuous. The different species of sedges seldom 
mix in these wet places, but form single-s])ecies beds, their disti'ibution ap- 
parently limited by the degree of wetness of the area. This arrangement is 
shown by the striking zonation in a pond at the base of the Hook (fig. 1). In 
the middle of the pond, in water, grows a thick stand of Ehocharis mut((t<(, a 
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bright green sedge 60-80 em. tall, with triangular stems toi)ped l)v a pale 
brown spike. All around, in wet mud, is a stri]i of the small ( 15-20 em. tall) 
light green Elcocharis genicnJata. Scattered on drier spots at the outer edge 
of tlie marsh are small, grav-gi’een plants of Ilemicarpha micrantha. The last 
two species sometimes occur together in small drying places, as on Thumb 
Point. The Ilemicarpha species is the only sedge that is occasionally found on 
high ground. It is the least abundant of the four sedges. The fourth species, 
Scirjms rubiginosus, forms small patches of tules, up to 2 m. tall, in wet mud 
(fig, 3) or in shallow water. The stems are round, dark dull green. Coots 
sometimes use them for their nests. Scirpus grows opposite the landing place 
on the lagoon shore, in a few places along Thiunb Point Bay and the Hook, 
and in small areas scattered along the southwest shore, as well as on North 
Pincer. 

The other species that grows in water, Elcocharis mutata, is by far the 
most common. It forms dense narrow strips in channels of water separated 
from the lagoon by dry sandy banks along much of the southeast shore (figs. 
10, 11) and on the northeast shore at Green Point; elsewhere, the sedge beds 
line the shore itself. Just west of the pond mentioned above, where the land 
slopes almo.st imperceptibly to the lagoon, the sedges seem to hold the fine 
lagoon sediments with their roots, so that when the water-level rises and floods 
the low shore, the sedges appear to grow on a muddy bank separated from 
the shore by water. The aspect is similar on the strip of land between the 
ocean and Rock Bay, where Elcocharis mutata forms a scalloped fringe on 
root-held mud banks a little offshore in the Bay. Near the south corner of the 
island Elcocharis fills a small lagoon inlet. Along much of the southwest side 
of the atoll, small beds of Elcocharis mutata occur among low sjmts or in 
shallow muddy areas at the base of rocky cliffs. South Ihncer also is lined with 
such a fringe and low areas on this peninsula are filled with this sedge, to form 
conspicuous darker green strips across the dominant Ipomoca vegetation. 

Elcocharis gcniculata does not grow in water but occurs commonly as scat- 
tered tufts on wet mud on the ea.st side of tlie atoll and foians large beds imme- 
diately west of the Hook on dam]> mud flats. It is always landward of the 
Elcocharis mutata shore fringe. 

Bryum type. In areas where the consolidated phosphate rock is exposed 
in a flat pavemcnl the vegetation is often a pure cover of an unidentified spe- 
cies of Bryum in tlie form of numerous small cushions. This tyiie is well de- 
veloped at the base of the Jlook (fig. 12) and around the south part of the 
island, as well as in the northwest, wliei*e it forms large car]iets on flat rocky 
gi'ound among the mixed herbaceous tyj)c. In the latter area this green sterile 
sjiccies of Bryum. is in places mixed with a conspicuous, but much less abun- 
dant, silvery species, Bryum argcntnnn var. hnudum, Small tufts of Bryum, 
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with occasional lichens and ])lne-^i*een algae, are scattei*ed in such inicro- 
halhtats as the small crevices and overhangs common on I'ough siud’aces of 
much of the consolidated rock. 




Figure 12. Open mixed herbaceous vegetation (mostly Sokinum and Sida) at the 
base of the Hook. Bryum vegetation type in foreground, on consolidated phosphatic 
rock. 



Blue-grep^n algae type. AVhile most dcsci‘ii)tions of coi*al islands do not 
fail to metition the Idinding whiteness of coral gravel and sand, much of the 
coral material on di*y land is stained l)v microsco])ic algae; in fact, some of it 
is so dark that it looks more like fresh lava than coral. This condition obtains 
on riippeidon Island where the films of blue-green algae staining the other- 
wise bare co]*al fragments constitute one of the most extensive vegetation 
types. All expanses of dry sand are stained light gi*een oi* rarely orange-pink 
to a depth of about 1 cm. by mixtures of blue-gi*een algae, even in areas where 
sand has l)een recently dc])osited l)y the ocean. All the landward sides of 
])cach 1 ‘idges, as well as l)oulder fields extending landward and imu'h of the 
consolidated phosphate I'ock ledges and pavements, are colored fi*om dark 
gray to l)lack by similai* mixtures. Only the top fragments are stained, and 
only their uppei* surfaces and sides. The color generally becomes inci*easingly 
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ptiler downward alon<>' the sides, and tlie undersides are white, with sometimes 
a well marked green line hetweeii the stained and the white ]>arts, as observed 
by Newlumse on Haroia Atoll (1954, \). 46). 

The thin ernst formed on dry sand seems, as far as our sami)les show, to 
consist of the following species: Plectonrma ferehrans, Mastigocolcus testa- 
nun, Calothrix Crustacea, and E ntoplujsalis dcusta, with occasional admix- 
ture of others. A thicker crust of conijiacted sand from the toj) of the beach 
contaiiied mainly Protococcus grerilJei aiid Plcctoncma nostocorum. Anucys- 
tis }}wntana and Scytoncma hofmannii are the j)rincipal species closely asso- 
ciated on the surface of Idack coral fragments. On the ])hosi)hatized consoli- 
dated rock the mixture includes the same species of (Udothrix, MasticjocoJeus, 
Entophysalis, Anacystis, and Scytonema. 

Except for the i‘ather constant association of Anacystis and Scytonema on 
l)lack coral, the samples are too few to establish firm relationshi])s between the 
mixtures and these substiuta and environmental conditions. The composition, 
nature, and ecological effects of these widespread crust and film communities 
are much in need of further investigation and comparison over a wide range 
of situations on atolls and other calcareous land. In particular, the signi- 
fi(‘aiice of this ty])c of land vegetation in soil formation and nitrogen fixation 
in atoll ecology lias often been sugge.sted, but not studied in detail or demon- 
strated conclusively. 

Lagoon vegetation. In 1861 Lt. Griswold found the lagoon of Clipiierton 
Island full of a water ])lant which he collected. Since that time, many authors 
have contrasted the abundance of plants in tlie lagoon with their scarcity 
on land. 

Time and facilities were not available to study in detail whether the flora 
of the lagoon is arranged in i-ccognizable vegetation types, and what they are. 
Only some bi‘ief notes can be made at this time. On the northwest side of the 
land strip, the lagoon shore is rocky and rocks under water are covered with 
a very abundant fur of algal filaments sevei*al centimeters long, bluish-green 
or turning to bi*ownish. A collection from here includes Lynghya confer- 
voides and Ampliitrix violacea. Tliis algal fur occurs in most ai*eas where 
the rocky shore is bathed by the lagoon water. Along much of the eastern half 
of the island strong western winds dui*ing August, 1958, pushed to shore great 
beds of‘ algae mixed with higher plants. These were found floating on the 
suii'acc or dej)osited as decomi)osing masses on the beach and included sevei'al 
sj)ecies of Lynghya as.sociated with other l)lue-green and green algae. Such 
material could be found to some extent all ai'ound the lagoon, but was espe- 
cially conspicuous on the east side (figs. 10, 11). 

Some of the higher ])lants ai*e attached to I'ocks in shallow water: Ruppia 
maritima occurs in various areas and is especially abundant around one of the 
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Islands. Potamogeton pectinafus was found only in that same area. 
Xajas marina, by far the most abundant phaneroji'am in the lagoon, forms 
thiek stands in the shallowei* areas, with lono' stems rooting* at nodes. De- 
tached stems float in o‘i*eat tangled masses in various ]ia rts of the lagoon and 
ai'e thrown up on the shoi'es, often in a partly deconpiosed state, together with 
al^al and other debris. Conrad Limbau.u'h (unpublished note, IhoT) i‘e])orted 
that “this plant grows from the shoi*e to depths of 20 feet, extending to the 
surface.'’ 

Two maciuscopic a(}uatics, previously known from the lagoon, wei*e not 
found in the 1958 suiwey. They are Cliara zeylanica, collected in 1988, and a 
plant seen in 1943 photographs, possibly Zostera marina (see p. 270). Their 
absence suggests either a seasonal variation, or drastic changes in environ- 
mental factoi’S, possibly resulting from storms, which may bring alxmt irregu- 
lar but important changes in the composition of the lagoon vegetation. 

The ])ottom of the lagxxm, in the deeper areas, was found by the marine 
biologists in their diving operations to be free of macroscopic jilants (Allison 
and ITambly, personal communications). Limbangh (/.c.) wrote: “On the 
bottom of the lagoon at dc])ths of 20 to at least 60 feet, there exists a blue- 
green carpet which can be torn away, Init which can be powdered by scpieez- 
ing. I assume that this is a microalga. ’’ 

]\L\kixe ve(ip:tatiox. While the surveys of the reef and the underwater 
slopes of Clipperton Island, including work on algae, wei‘e caialed out by the 
marine biologists, and will be repoiled elsewhere, a few veiy general notes 
may be included h<n*e. A few si)ccies of algae groAv on the i*eef Hat and over 
certain corals (Tayloi*, 1989, Dawson, 1957, 1959), Imt they are nowhere very 
abundant. Large scattei'ed boulders on the I'eef flat are conspicuously cov- 
ered with algal growth, particularly with a species of Viva. The same lira, 
together with a red alga {llgpnea spinelJa), is left on the beaches in great 
almndance l)y the receding tide. Other formations are the felt of algae, in- 
cluding vailous blue-green and green species, covering rocks in shallow water, 
and lining some tidal ])ools, the thin slimy covering 0 ]i slabs, the turfs of 
Jania and Ilgpnca that occur “throughout the seaward reef areas and down 
to at least 78 feet" (Dawson, 1959, j). 5), and the microscopic algae growing 
inside living coral heads. 

In general, however, the role of algae in the living I'cef and in the foiana- 
tion of the atoll foundations and rocks is relatively small. Very few pieces 
of algal skeletons can be found amotig the enormous masses of limestone 
gravel and boulders that are thi'own up by the ocean in beach ridges oi* in 
gi'avel and boulder fields, ^lost sur]>i*ising to the l)otanist is the lack of a 
marke<l algal ridge at the seaward edge of the reef. Allison (personal com- 
munication) believes that “coralline algae dominate the outer edge of the 
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intertidal reef flat, where they are the aetive rock builders, though they don't 
flourish to the great extent noted on other Paeifie atolls where an algal ridge 
is evident.” The conti*ast indeed is remai'kable with the wide, thick growth 
ot* calcareous red algae forming the bright pink “ Lithothamnion ridge” so 
well developed on the windward ocean reefs of many atolls, particularly the 
^Marshall Islands. 

In this res])cct, as well as in the complete absence of native trees and in 
other characteristics, the vegetation of Clipi)erton Island is very peculiar, 
and cpiite distinct from that of atolls in the rest of the Pacific. 
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